


‘eflon 
onary 
king 
lways 
ducer 

aad 
ceted, 
com. 


atural 
ollers, 





’n are 
ation 
nswer 
Teflon 
if COL 
B SYS: 
agms, 
) insu- 
equip- 
ations 


Parts 





_ from 
ion of 
k you 
andard 
we'll 
jations 
molded 


cations. 


sion 


sey 


HODS 





_pU MOND Editor 


_ CLAUSER Managing Editor 
2 
p. CAMPBELL Associate Editor 


M. JAROFF Assistant Editor 
NETH ROSE Western Editor 
111 W. Washington Street, Chicago 
NOR M. WOLFE Assistant Editor 
KELLEY, Jr. Editorial Assistant 
MILLER Art Director 
. 
) P. PETERS Editorial Consultant 
e 


K J, ARMEIT _—— Production Manager 
N. CARLIN Circulation Manager 
CUNNINGHAM Promotion Manager 


yISTRICT MANAGERS 


FOUNTAIN New York 
K J. McKINLEY New York 
330 W. 42nd Street 
NDOLPH LONG Chicago 
111 W. Washington Street 
N SMITH Philadelphia 
1237 Market Street 
. HUETTNER Cleveland 
630 Terminal Tower 
a 


M. McDONALD, McDonald-Thompson, 
San Francisco 


. THOMPSON, McDonald-Thompson, 


Los Angeles 
Y ABNEY, McDonald-Thom " 
le, Wash. 


ARD C. WIPPERMAN, McDonald-Thompson, 
Dallas, Texas 





IAM P. WINSOR Vice President and 


Publisher 


wemeen\ 

ih 

2: ' \ 
MuUREAU ) 

fie o* jf 


YIRCULATIQKS 
f 


ished monthly by Reinhold Publishing 
poration, 330 West 42nd St., New York 
-Y., U.S. A. Ralph Reinhold, Chair- 
of the Board; Philip H. Hubbard, Pres- 
| H. Burton Lowe, Executive Vice 
dent; F. P. Peters, Vice President and 
tary; W. P. Winsor, Vice President; 
E. Cochran, Vice President; J. G. 


ner, Vice President; Francis M. Turner, 


President. Price 50 cents a copy. 
ble in advance, one year, $2.00; two 
: $3.00; three years, $4.00; five years, 
in U. S. and U. S. Possessions and 
tda. In all Latin American countries: 
year, $10.00; two years, $16.00; three 
» $20.00. All other countries: one 
$15.00; ‘wo years, $25.00; three years, 
: (Remit by New York Draft.) Copy- 


1950, by Reinhold Publishing Cor- 
‘00. Printed by Lotus Press, Inc., 508 
26th St, New York I, N. Y. All 
ved Reentered as second class 
Y — '+, 1945, at the Post Office at 
ork, N.Y. under Act of March 3, 1879. 


lished jn 1929 as Metals and Alloys. 





Materials & Methods 


THE MAGAZINE OF MATERIALS ENGINEERING 





NOVEMBER 1950 


VOLUME 32, NUMBER 5 


FEATURE ARTICLES 
Wise Use of Waste Materials Results in Significant Savings 55 


How one large company reclaims waste stock and salvages rejects 
John D. Coleman 


New Mica Base Paint System 58 
Tough, three-coat finish withstands severe atmospheric conditions 
J. G. Ford and A. J. Kuti 


Hot Oil Quenching Reduces Distortion in Hardening of Steel Parts 62 


Uniform hardness obtained and distortion reduced by this hardening procedure 
Kenneth Rose 


Magnesium Tubing Spun and Brazed to Produce Critical Part 65 
Unusual fabricating techniques used to produce floats for hydraulic lift 
Don C. Law 


Large Plastic Moldings Find Practical Applications in Many Fields 68 


Size of compression, injection and reinforced moldings now greatly extended 


John Delmonte 


Materials at Work 72 
Interesting examples of new materials applications 
How To Reduce Pickling Brittleness in Stainless Steels 14 


Valuable information on ways to avoid or reduce embrittlement 
Carl A. Zapffe 
Latest Developments in Cold Pressure Welding 78 


Many new uses of unique joining method found 
William Dubilier 


Plastic Patterns Cut Investment-Casting Cost 136 
Polystyrene patterns have advantages on high production runs 
Hard Surfaced Casting for Giant Bit 138 


Welded construction extends service life of star bit 


MATERIALS & METHODS MANUAL NO. 64 


Mechanical Finishing of Metals—For Decorative Purposes 8 
John B. Campbell 


ENGINEERING FILE FACTS 


No. 20i—Precision Investment Nonferrous Casting Alloys $1 
DEPARTMENTS 

The Materials Outlook ................ 3 Meetings and Expositions ............ 166 
POE MEU eccacersincillecose.ccchavesonsscs 1 BREE TABU WIS ono snes ceccccessesescsoscees 168 
New Materials & Equipment ........ 101 Advertisers and Their Agencies .... 188 
Manufacturers’ Literature ............ 159 The Editor’s Page ...........:sssss+: 190 





NEXT MONTH: Copper Alloys for the Electrical Industry . . . Salt Bath 
Selectively Hardens Steel Gears . . . Teflon for Gaskets . . . Hot Spray Lacquers 


. . . Significance of Hardness Test Properties . . . New Copper Brazing Paste 
































A eee a te ® 


ve 








NM 


In Times of Stress— 


America is Fortunate 
In its Warehouse Steel Service 


In national emergencies America is fortunate 
in having a well developed steel warehouse 
industry with facilities strategically placed 
throughout the nation—taking care of the 
day to day requirements of steel users. 

As you know, the steel distributor serves 
as a collective source making steel quickly 
available to all industry—and thus reducing 
the need for larger individual inventories. 
In this way the greatest turnover is 
developed and a maximum tonnage is always 
in use. 

Naturally only a portion of our country’s 
production requirements can be served from 
warehouse stocks but very often top pro- 
duction:can be maintained only through 
quick shipments of steel that is missing. The 


essentiality of these warehouse services has 


been proven again and again—in every 
national emergency. 

Here at Ryerson, the Korean situation has 
naturally increased the demand for steel. Re- 
quirements, growing directly and indirectly 
out of the new conflict, are adding to the 
tremendous demand that has existed—almost 
entirely without let-up—since the beginning 
of World War II. 

In spite of this increased pressure, we are 
making every effort to serve steel users 
promptly. In times like these, shortages are 
inevitable. But we do have a large though 
uneven stock on hand in our nation-wide 
steel service plants. So for any steel you 
need, contact your nearby Ryerson Plant. 
We'll do our level best to fill your order. 


JOSEPH T. RYERSON & SON, INC. 


PARTIAL LIST OF PRODUCTS — BARS © STRUCTURALS e PLATES 
SHEETS *« TUBING — IN CARBON, ALLOY & STAINLESS QUALITIES 


RYERSON STEEL 


STEEL-SERVICE PLANTS AT: NEW YORK ¢ BOSTON ® 


PHILADELPHIA © DETROIT © CINCINNATI © CLEVELAND 
PITTSBURGH @¢ BUFFALO © CHICAGO © MILWAUKEE 


e ST. LOUIS * LOS ANGELES © SAN FRANCISCO 
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The Materials Outlook 





At the moment the acute shortage of nickel is probably causing 
industry more concern than any other one material. This is despite 
reports that the amount of nickel being produced is almost 
sufficient to meet all current needs. 





For example, supplies of chromium-nickel stainless steels are | 
drying up because warehouse stocks cannot be replaced. Conse- | 
quently, the straight chromium stainlesses will be offered for | 
many applications where the 18:8 and other high nickel stain- 

lesses are now being used. This will require a change in process- 

ing techniques in many cases. 





Other efforts to avoid the use of high nickel alloys include the 
using of 9800 steels to replace the 4540 steels. Here again 
entirely new techniques will have to be learned. 


Efforts to make our supplies of columbium cover the most urgent 
needs resulted in the recent order withdrawing alloys containing 
this element. It is likely that as other shortages appear to be 


reaching the critical stage, similar limitations will be 
imposed. 


Columbium stabilized stainless steels which are now being restricted 
to high priority military and atomic energy projects will probably 
be replaced by the recently developed ELC (extra low carbon) 


stainless steels. These steels are welded without danger of 
intergranular corrosion. 


Demands for titanium metal far exceed current supplies. Many 
potential uses are awaiting satisfactory processing develop- 
ments. Plating, particularly, is needed to provide chromium wear 
resisting surfaces. Current plans call for a steady increase in 
titanium metal production, although for several years hence 
demands will continue to be considerably ahead of supply. 


ithough there has been no evidence of scare buying in magnesiun, 
the indications are that supplies will be limited until 
sovernment-owned facilities are operating. At that time, there 


111 still be shortages of flat products due to insufficient 
Tolling capacity. 


Magnesium seems destined to play a greater part in any defense 
plans than was true during World War II. Present experiments are 
being conducted to produce entire aircraft wings as single cast- 
ings or single forgings of magnesium. 


(Continued on page 4) 
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The forging process involving a vertical hydraulic press would 
produce a stiffened skin 1/8-in. thick that would require no 
rivetted reinforcement. If the casting process works, it will 
ease demands on rolling and extruding equipment. There appears 
to be sufficient foundry capacity. 


Less and less will be heard about voluntary controls, voluntary 
allocations, voluntary means of distributing scarce materials, 
Official thinking has come pretty well around to the viewpoint 
that if the normal distribution of supply must be tampered with, 
a program of one kind or another, with accompanying official 
orders and directives, must be set up. 


Chemicals, plastics, many other commodities aside from metals, 
have been more or less neglected by NPA while it concentrated its 
attention, with its still sharply restricted staff, to the scarce 
metals. Eventually NPA will go into industrial commodities other 
than metals, and as soon as it can get men to do the job. 


Aluminum procurement situation presents in capsule form an illus 
tration of the complexity of spotting what is going to happen. 
Munitions Board wants aluminum of an unknown quantity for stock- 
piling. (Stockpiling of aluminum was decided upon after Korean 
war because (1) in case needs ran ahead of estimates, there 
would be something to take up the slack; and (2) if war damaged 
any plant, production of items using aluminum could go on uninte 
rupted from stockpile. ) 


The board asked for and got many offers to increase aluminum pro- 
duction capacity via guarantees, forward purchases, etc., from 
existing producers. General Services Administration got a firm 
offer from Canadians to sell the amount involved at an unrevealed 
price. GSA, by paying 2 to 4¢ above the market, could bring in 
some 270 million pounds annually of high cost production, where 
the higher price would be necessary to compensate for more costly 
electricity. 


Before decision is made as to which of the three means shall be 
utilized to get the aluminum from stockpile, the Government 4s 
a whole must balance, among other things, these considerations: 
Regardless of need for aluminum for stockpile, payment to 
domestic producers would be inflationary in the sense of putting 
out purchasing power for a dead commodity. The military servi 
might prefer expansion of domestic capacity over any other 
method against the day of future production needs, since aircra 
now use much more aluminum per unit than in World War II, and now 
uses in military items for aluminum not contemplated in War II 
(such as for parts of naval craft) are contemplated. Finally, 
should Canadian production be encouraged by purchases in the 
Dominion; and is this more desirable than beginning NOW to 
finance expanded U. S. production? Before this decision is 
reached and announced it is a good bet that not only GSA, 
National Security Resources Board, but Symington and each of ti? 
Armed Services will have a say. 
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fmbrittlement of Aluminum Alloys 
Caused hy Soldering Investigated 


In common with most other met- 
als, some aluminum alloys are subject 
to brittleness and cracking as a result 
of penetration of solder during tin- 
ning. This problem has become par- 
ticularly important in view of the 
increasing application of soldering to 
aluminum alloys. Results of an investi- 
gation of the problem by the British 
Aluminum Development Assn. were 
discussed in Metallurgia, Aug. 1950. 


Soldering Method 

Most recently developed method 
for producing wiped joints on alumi- 
num-sheathed cable involves removal 
of the oxide film by filing or by phos- 
phoric and nitric acids, followed by 
‘tinning” by melting onto the surface 


p90 tin-10 zinc alloy. The aluminum 


surface thus coated with tinning met- 
al is readily soldered with 50 tin-50 
lead alloy, and the joint can then be 
inished with a protective layer of 
resin Or grease. 

Not all aluminum alloys are em- 
brittled by this treatment; pure alu- 
minum is particularly free from this 
defect. Also resistant to embrittle- 
ment are aluminum-manganese alloys 
when annealed. Thus, certain alloys 
which have been locally cold worked 
should be annealed before soldering. 

t susceptible materials, fully heat 
treated aluminum-magnesium-silicon 
and aluminum-magnesium-zinc alloys 
‘ppear to be by far the worst. 


Application Limited 

The researchers conclude that the 
solderin technique described above 
’ @ practical one for many applica- 
ons. It is especially desirable where 
the lov temperatures experienced in 
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soldering are advantageous. How- 
ever, for many purposes where a dur- 
able joint under immersed conditions 
is required, gas welding and brazing 
will remain the principal methods of 
joining. 


Tantalum Capacitor Developed 


Corrosion resistant tantalum has 
been used in a new capacitor having 
electrical characteristics far superior 
to those of standard electrolytic capac- 
itors, according to the Office of Pub- 
lic Information. 

The tantalum capacitor can be op- 
erated from —75 to +400 F, whereas 
presently available electrolytic ca- 
pacitors are limited to a temperature 
range from —4 to +185 F. Present 
electrolytic capacitors have a pre- 
dicted shelf life of 12 to 18 months, 
while tantalum capacitors have an 
estimated shelf life of 5 to 8 years. 

The capacitor was developed by 
P. R. Mallory & Co., Inc., under an 
Air Materiel Command contract. 


Bonding Strengths Compared for 
Various Materials, Adhesives 


Comparative data on the strengths 
of bonds between various chemical 
types of adhesives and representative 
engineering materials was presented 
at the Fall Meeting of the American 
Society of Mechanical Engineers in 
Worcester, Mass. The report was 
based on an investigation sponsored 





by the National Advisory Committee 
for Aeronautics and carried out by 
N. J. DeLollis, Nancy Rucker and J. 
E. Wier at the National Bureau of 
Standards. 

Adhesives studied were polyvinyl 
acetate, cellulose nitrate, resorcinol 
resin, casein, gum arabic, natural rub- 
ber and Neoprene. Adherends were 
stainless steel, aluminum alloy, paper- 
phenolic laminate, glass, birch wood 
and hard rubber. Double-lap shear, 
tensile, long-time loading shear and 
impact strengths were the properties 
compared. 


Tensile, Shear Strength 

The investigators found that the 
tensile-adhesion and shear strengths 
for a given adhesive-adherend com- 
bination did not differ greatly except 
for wood and paper-phenolic lami- 
nates, which are nonisotropic. High- 
est values for these two properties 
were obtained with polyvinyl acetate 
and cellulose nitrate adhesives. With 
them failure occurred in the adher- 
ends, except in the case of the two 
metals. Strength values ranged from 
1360 to 3600 psi. with metals and 
400 to 2480 psi. with nonmetallic 
materials. Better correlation of shear 
strengths was found with moduli of 
elasticity than with dielectric con- 
stants of materials used in the various 
combinations. 

Resorcinol resin and casein gave 
strength values ranging from 590 to 
1940 psi. with hard rubber, paper- 
phenolic laminate and birch wood, 
but had little or no adhesion for glass 
or metals. Natural rubber, Neoprene 
and gum arabic adhered to all mate- 
rials, but strength values were con- 
sistently low, ranging from 34 to 


360 psi. 
(Continued on page 8) 
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Long-Time Tests 


Comparative long-time load tests 
demonstrated the superiority of a 
thermosetting adhesive over a ther- 
moplastic adhesive for supporting 
structural loads. The resorcinol resin 
showed no appreciable flow in sup- 
porting a load of 680 psi. for 6 
months without failure, whereas poly- 
vinyl acetate failed in 45 days under 
a 200-psi. load. 

Rubber-type adhesives, which were 
weak compared with others in static 
load tests, were definitely superior in 
impact tests. 


Better Castings Made in Graphite 


Castings having improved mechan- 
ical properties as a result of the use 
of graphite molding material were 
reported by Vladimer A. Grodsky in 
Metal Progress, July, 1950. 

The improved properties can be 
attributed to the increased chilling 
effect produced by graphite, which 
has the highest thermal conductivity 
of any nonmetallic substance. Alumi- 
num alloys are reported to be par- 
ticularly responsive to the change 
from ordinary molding sand to the 
gtaphite mixture, with increases in 
tensile strength running up to 22% 
and elongation up to 92%. 


ASTM Statistics Papers 


A booklet containing three techni- 
cal papers and discussions on the ap- 
plication of statistics has been issued 
by the American Society for Testing 
Materials. These papers comprised a 
symposium presented at the First 
Pacific Area National Meeting, held 
in San Francisco last month. Copies 
of the 36-page pamphlet (STP 103) 
can be obtained from the ASTM, 
1916 Race St. Philadelphia 3, at 
$1.00 each. 


Not So Much Mystery 


Back in July, this department in- 
cluded a brief story entitled “Spring 
Brass Stumps Metallurgists”. It was 
reported that cartridge brass spring 
stock, cold rolled, increases substan- 
tially in yield strength if held at 300 
F for some hours—a reaction similar 
to that of an age-hardening alloy. 

It turns out that this phenomenon 
is not quite the puzzle it seemed to 
be. Several papers on the subject have 
been published in the last ten years 
by R. H. Harrington and his associ- 
ates, of General Electric's Research 
Laboratory, and a patent on the treat- 
ment as applied to tin bronzes has 
been assigned to that company. This 
research showed that simultaneous in- 
creases in elongation, formability, en- 
durance limit and electrical conduc- 
tivity occur. 


Warpage in Machining Solved 


Solution of the problem of warp- 
age while machining large aluminum 
alloy heat treated sections by setting 
up specifications on grain structure 
and grain size distribution has been 
reported by Harvey Machine Co., Inc. 

Distortion is believed to be caused 
by non-uniform residual stresses from 
heat treatment associated with a het- 
erogeneous crystal structure consist- 
ing of elongated grains varying in 
size across the section. The stresses 
vary in magnitude across the fibers 
and, as layers of fibers are removed 
in machining, stresses are relieved 
and movement occurs. 

Work in cooperation with a major 
aircraft company indicated that ex- 
trusions produced under special met- 
allurgical conditions showed no sig- 
nificant distortion after machining. 
These special conditions involve com- 
plete control of recrystallization in 
the extruded shape during the extru- 
sion and heat treating cycle in order 
to produce a fine, uniform grain 
structure. 


Continuous Casting Improved 


Improvements in Continuous Cast- 
ing equipment have been patented 
recently by N. P. Goss, Mayfield Re- 
search Laboratory, Cleveland. 


Object of the improvements was ,) 
provide a continuous Casting machin. 
which maintains perfect alignmey, 
even though it may expand freely jy 
every direction while being subj 
to the thermal shock of liquid steq 
or nonferrous metals. Distortion o 
the mold is prevented and accuracy of 
mold section maintained despite the 
fact that the apparatus undergo, 
small mechanical movements. 

An English steel company has bee, 
licensed to build the machines an; 
exploit the process in England an/ 
other foreign countries. Several ste! 
companies in the United States ar 
investigating the method as a mean 
of casting large ingots such as 30 by 
4 in. at about 1500 Ib. per min. — 


MPA Proceedings Available 


Several technical papers on variow 
phases of powder metallurgy are nov 
available in a 92-page booklet te. 
leased by the Metal Powder Assi, 
420 Lexington Ave., New York 1] 

This volume constitutes the pro 
ceedings of the sixth annual meetin; 
of the MPA, held in Detroit las 
April. Cost is $2.50 per copy. 


Titanium Carbide Materials Studied 


Results of an investigation into th 
bonding of titanium carbide wit 
various metals were published 1 
cently by the National Advisory 
Committee for Aeronautics in Te¢: 
nical Note 2187. 

In the work done by W. J. Enge, 
it was found that only nickel, cobal, 
chromium and silicon produced bond 
with titanium carbide, with nice 
and cobalt showing greatest penettt 
tion. 

These metals were individual) 
fused on solid high-density titanium 
carbide at minimum fusion tempéf 
tures in a helium atmosphere and # 
atmospheric pressure. Metals whit 
did not bond under these condition 
were: aluminum, beryllium, colut 
bium, gold, iron, lead, magnesiu® 
manganese, platinum, titanium 4 
vanadium. : 

(Titanium carbide compositio® 
bonded with nickel and cobalt hat 
been discussed previously in MAT? 
RIALS & METHODS, May 1950, PP 
59-63.) 


MATERIALS & METHODS 
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literature Survey Provides Data on Deep Drawing of Nonferrous Metals 


Deep drawing of nonferrous metals 
was the subject of a literature review 
by Marjorie Whitaker, of the British 
Nonferrous Metals Research Assn., 
published in Sheet Metal Industries, 
Sept. 1950. Following is a summary 
of those sections of the report which 
cover the deep drawing character- 


istics of specific groups of nonferrous 
metals. 


Aluminum 


Principal difficulties encountered in 
the deep drawing of aluminum are 
the fouling of steel tools, puckering 
and wrinkling, critical-strain grain 
growth, and a natural lag in re- 
crystallization, coupled with rapid 
grain growth once recrystallization 
has started. Stretcher-strain markings 
sometimes occur. Heat treatable al- 
loys can be pressed to a moderate 
depth, and the technique must be 
such that the properties of the alloy 
are not destroyed. Aluminum has the 
advantage of a low rate of work 
hardening, which decreases as the 
amount of deformation is increased; 
furthermore, the influence of average 
grain size seems generally to be less 
pronounced than in many other met- 
als (average grain size from 0.035 to 
0.050 is recommended for drawing). 
Aluminum-magnesium alloys, partic- 
ularly those containing 3 to 4% mag- 
nesium, combine good pressing prop- 
erties with medium strength and high 
resistance to corrosion. Age harden- 
ing alloy pressings are popular be- 
cause of their high strength. 

Chief precautions required in con- 
nection with drawing aluminum are: 
(1) The metal is allowed to flow as 
freely as possible in the press; (2) a 
high standard of cleanliness is main- 
tained because of the particularly 
harmful effects of abrasive particles 
it contact with aluminum during 
pressing operations; (3) in the case 
of commercial-purity aluminum, sheet 
of hard temper is frequently used in 
order to avoid critical-strain grain 
growth; (4) intermediate annealing 
is often omitted for the same reason: 
(5) for the final anneal, uniform 
heating is essential, and for best re- 
sults pressings are heated as quickly 
a possible and annealed the mini- 
mum amount for complete recrystal- 
lizati¢ n; and (6) the finished shape 
is sometimes coined between suitable 
dies under a drop-stamp for the 
ouble purpose of removing puckers 
and wrinkles and sizing the shape. 

Precipitation-hardening alloys re- 
quire special care in the press shop 
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because of their critical heat treat- 
ment. They are pressed while they 
are in the soft condition, which fol- 
lows solution treatment and quench- 
ing. Those which age harden at room 
temperature are pressed within a few 
hours or retained in a soft state by 
means of refrigeration, while those 
which are hardened by heat treatment 
at elevated temperatures can be kept 
longer before pressing as they retain 
their softness for longer periods at 
room temperatures. These alloys do 
not have excellent pressing properties 
because of low ductility, but for rela- 
tively small draws they are satisfac- 
tory. They are often pressed in clad 
form; this makes it necessary to avoid 
scratching the clad layer and also to 
restrict the number of anneals and 
re-solution treatments on account of 
diffusion of elements into the coating. 

Most successful way of combating 
“spring-back” experienced with age 
hardening alloys seems to consist of 
taking the pressing almost to full 
depth under conditions of easy flow 
of metal through the blankholders, 
then tightening up the blankholders 
to prevent further slip while the 
punch is taken to the bottom of the 
stroke. 
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Magnesium 

Alloys containing 144 to 2% man- 
ganese, possibly with the addition of 
0.5% cerium, are the most suitable 
magnesium alloys for deep drawing. 
Alloys containing aluminum and zinc 
are also used. Chief change in tech- 
nique compared to aluminum alloys 
is that operations are carried out at 
elevated temperatures. Working tem- 
peratures are determined by compo- 
sition, temper and thickness of sheet, 
depth of draw and radius of corners. 
Hard-rolled sheet can be given a 
moderate amount of shaping, and the 
temperature of drawing is usually be- 
tween 300 and 480 F. Temperature 
is kept as low as possible to avoid loss 
of mechanical properties. Annealed 
sheet is usually pressed at a tempera- 
ture within the range 480 to 660 F. 

Metal is allowed to flow as freely 


as possible, though speeds recom- 
(Continued on page 142) 
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Rolling Stenes 


THAT GATHER 


Roto-Finish Processes will reduce the finishing costs at your plant 
with savings as high as 80%, increase your production, and give 
you greater uniformity in your finishing. This fact is proven by users 
of Roto-Finish Processes all over the world. Cost studies show actual 
finishing cost reductions from 25 to 80 per cent. Roto-Finish Proc- 
esses will increase your profits —they are ‘’The Rolling Stones That 


Gather Dollars.” MODEL DW 22-36-| 


ECONOMY —Roto-Finish Processes reduce finishing costs. me 22%" x 35%" 1D. comport 
rubber lined with QUICK-ACTION , 


UNIFORMITY —Roto-Finish Processes provide absolute uniformity in mechanism. I¥2 H.P. reversible oeq 
quantity lots. 


head and 220-440 volt, 60 cycle, 3 
motor with forward and reversing - 
FLEXIBILITY —Roto-Finish Processes enable the user to obtain a va- and magnetic brake. Water attaching 


riety of finishes on a wide range of different parts. with hose, safety guard and three » 
suspension swivel type hoist pan. Vorici 


ENGINEERING SERVICE—The Roto-Finish engineering staff is con- speed drive and timer controls if des 
stantly at your service. They direct the initial operation of Roto- 

Finish Processes, instruct your operating personnel, make periodic 

service calls, and are available to you for consultation on your Roto- 

Finish problems. 


CHIPS AND COMPOUNDS-—Roto-Finish chips and compounds are an 
essential part of Roto-Finish Processes. 





All Roto-Finish formulas are based on Roto-Finish products to assure 
the maximum finishing quality and low production costs. 


SAMPLE PROCESSING DEPARTMENT~— Roto-Finish sample processing 

facilities are the most modern in the world. Located at the Roto- 

Finish Plant in Kalamazoo, they duplicate actual shop conditions. Wedemart Meg US Par Office 
Here is where your sample lot of parts is processed without cost or 

obligation, to furnish cycle time, estimate cost of labor and ma- 

terials, and determine the chips and compounds best suited for 

your operation. 











Write for the full story of the 
“Rolling Stones That Gather Dollars.”’ 


Wate Us Prove Jt! 


SEND US YOUR SAMPLES 


The facilities of our Sample Processing Department are at your service 
Send us a sample lot of your parts for finishing (include finished part for 
guide). Roto-Finish will process your parts—prepare a report which will 
then be returned to you with the finished parts—at no cost or obligation. 


Le e 
%o-P sce KALAMAZOO, MICH. 


ee. i tl ie | iwi. 


ORIGINATORS OF THE ROTO-FINISH PROCESSES 
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Wise Use of Waste Materials 
Results in Significant Savings 


by JOHN D. COLEMAN, Material Utilization Dept., Frigidaire Div., General Motors Corp. 


General Motors plants have 

established comprehensive 

programs for reclaiming 

waste stock from metal- 

working operations and for 

salvaging rejects and obso- 
lete parts. 





@ A FACT FREQUENTLY overlooked 
in industry is that the average loss 
of sheet and bar stock used in the 
fabrication of products may be from 
20 to 40%, with extreme cases as 
high as 60%. This loss is made up of 
shearings, skeletons, offal blanks, 
trimmings, bar ends and scrap of 
faulty parts. In 1938 General Motors 
plants undertook programs designed 
to collect information on this situa- 
tion and work towards a reduction of 
this loss, 

The function of the Material Utili- 
zation Dept. at this division is not 
only to set up the productive stand- 
ards of form, size and weight, but to 
see that the maximum use is made 
of the material available. This re- 
quires close cooperation with product 
Sngineering, material engineering, 
Material control and production as 


Well as tool planning and design de- 
partments, 
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Materials that can be saved by a 
waste material program have several 
origins as follows: 

1. Shearings. These are cuttings 
from sheet stock of steel, brass, alu- 
minum, etc., segregated as to specifi- 
cation and thickness but of variable 
width or length, so that they may re- 
quire additional shearing or die 
changes for their utilization. 

2. Punch press offal. This consists 
of slugs or blanks produced as a by- 
product of press operations on sheet 
stock. Since they are of uniform size, 
they are frequently adaptable to 
shuttle or magazine feeding in the 
production of other piece parts. 

3. Salvage materials. These may be 
(1) rejects of materials, (2) formed 
piece parts from which a usable area 
can be recovered, or (3) obsolete 
piece parts or sub-assemblies. 


How the Program Works 


A comprehensive program pro- 
vides for setting aside the above ma- 
terials or items, properly segregated 
as to size and identified as to specifi- 
cation or composition, and carrying 
them on inventory similarly to new 
materials or parts. A record is kept 
of all utilizable material by coding it 
in the company’s inventory lists in a 
special way. Regular production stock 
is identified by numbers of five digits. 
Offal blanks, which have a regular 
form, are coded by numbers of four 


digits, and shearings, which are ir- 
regular in size, are listed by numbers 
of three digits. A glance at the lists 
can therefore pick out the class of 
material to which the pieces have 
been assigned, and the number pro- 
vides the remainder of the identifi- 
cation. 

The Material Utilization Dept. has 
the responsibility of finding uses for 
as many of these items as possible in 
regular production or in non-produc- 
tive applications. The search for uses 
takes several directions: 

1. Change in design. This may be 
a change in the design of the part for 
which the material is being consid- 
ered, or occasionally it may mean a 
change in the design of the original 
item so that a more usable offal can 
be obtained from it. 

2. Change in specifications. A 
change in composition specifications 
can at times permit the use of an 
alloy or composition in a part for 
which it was not originally intended, 
but for which it is completely satis- 
factory. This is not to be confused 
with downgrading. All such changes 
in specifications are made after care- 
ful study by the materials engineer- 
ing department. 

3. Modification of tool design. Oc- 
casionally a slight modification of a 
die will permit the use of a shearing 
or offal piece without the necessity 
of first trimming or blanking the 
piece. Removal and/or addition of a 
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Gussets for refrigerator food 
compartment doors are made 
by blanking out disks from 
the waste piece as shown, 
and cutting each piece into 





Blanking press offal from center horizontal 
panel of refrigerator (top piece). A refrig- 


erator hydrator support retainer (lower 
piece) is made from this waste material. 





Gussets for a washer cabinet top were blanked from this 
washer rear panel offal. The 19-gage enameling iron was 
accepted as a satisfactory replacement for the 16-gage 

material formerly used. 


A range frame offal 
piece provides two 
gussets. 


set of locating pins may be the only 
change required. More extensive 
changes must sometimes be made to 
permit use of a piece of gage dif- 
ferent than that for which the die 
was intended. 

4. Repaiw of rejects. This is a field 
for which generalization is impos- 
sible. A study of the reasons for fe- 
jecting a piece or a sub-assembly will 
frequently indicate how a repair can 
be made that will produce a com- 
pletely satisfactory part, without run- 
ning costs too high, thus saving the 
value of the material in the original 
piece plus the cost of the work al- 
ready done upon it. 

5. Adaptation of obsolete parts. 
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Parts of satisfactory quality made ob- 
solete because of a change of design 
can frequently be adapted or modified 
to fit elsewhere in productive service. 
When the change in design has elimi- 
nated some small item from the prod- 
uct, it may still be suitable for use 
in the maintenance department. 

One of the most important steps 
in a materials utilization program is 
to develop a pattern of thinking, both 
in the engineering department and 
in the plant, that will tend toward 
the maximum utilization of all ma- 
terials. Press operators must be per- 
suaded to think of offal as good and 
potentially usable steel, and so to 
avoid battering or cutting such offal 






A switchboard 
shield of cold rolled 
steel is made from 
this refrigerator 

back panel offal. 


The slug from a 
range top yields two 
bulkhead clamps for 
a washing machine. 


unnecessarily. In the engineering and 
tool planning departments the think- 
ing must go back to the original de 
sign of the parts; such design 3 
would limit the utilization possibil 
ties of offal or shearings, such as smal 
ears on a pressed piece, should bk 
studied carefully with a view to elim! 
nating them if possible. The forme! 
thinking—that the slugs, offal pieces 
and shearings are scrap—should b 
changed to recognize that these piece 
are good steel in an unorthodox form 
The return from a carefully 
planned material utilization progr” 
can be quite large. At the Dayo 
Frigidaire plants the following 
amounts of steel have been retur? 
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1o the productive cycle: 


Per Y ear 
From pressed 
metal rejects 810,000 Ib. 
From press offal 4,250,000 lb. 
From shearings 1,750,000 Ib. 
Total 6,810,000 Ib. 


Reclaiming Metal from Pressing and 
Shearing 


Steel from the rejects of pressed 
metal parts is usually obtained by 
trimming Or sawing the reject so as 
to save the largest area of flat stock. 
For example, rejects from pressed 
steel cabinet doors are 40 to 57 in. 
long, depending upon model, and 24 
to 33 in. wide and 0.0359 to 0.0418 
in. thick. This is usable steel of deep 
drawing quality, and requires only 
that the flanges be sawed off to re- 
turn it to flat stock. It is then suitable 
for drawing to water heater tops, 
cabinet center pieces, and other parts 
requiring deep drawing characteris- 
tics. About 22,000 Ib. per month were 
reclaimed by this adaptation. 

Cabinet outer shells provide about 
19,000 lb. per month of rejects. These 
are trimmed to remove the flanges 
top and bottom, and to remove the 
bends if they have been made. The 
stock is used for range toe plates. 

Offal from the blanking and other 
presses represents a valuable source 
of good steel, as it is regular in out- 
line and usually requires no pre- 
liminary trimming. Slugs from the 
burner openings in range cooking 
tops are 8 13/16 in. in dia., and are 
enameling iron of 0.0525-in. thick- 
ness. These disks were of almost the 
exact size required for the pulsator 
diaphragm supports for an automatic 
washer, pieces formerly blanked and 
drawn from enameling iron strip 
stock. The die was redesigned to use 
the round slugs instead of the strip 
stock by adding some locating pins. 
Another model of the cooking range 
yielded slugs of 634-in. dia. Here a 
die was laid out so as to obtain four 
cups of 214-in. dia. in one operation. 
These are used in the refrigerator as 
condenser unit mounting retainers. 

Shearings do not usually present a 
problem in their utilization since, 
with the exception of very short 
lengths, they can be adapted even to 
progressive die operations. Our prac- 
tice is to segregate them by gage and 
Specification and allocate them as 
soon as production orders are re- 
ceived on parts which caH for strip 
or sheet stock which are adapted to 
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use such material. It is sometimes 
necessary to shear the stock to the 
exact width required, but frequently 
it is only necessary to remove one set 
of guides, thus permitting the use of 
variable widths and eliminating the 
shearing operation. 


Salvaging Rejects and Obsolete Parts 


An important part of any material 
utilization program is the salvage of 
machined parts or subassemblies. The 
success of salvage of this sort is de- 
pendent upon the ingenuity em- 
ployed in working out repair meth- 
ods that will mot increase costs 
excessively and at the same time 
produce a repaired part wholly equal 
to the standard parts. 

When parts are being rejected re- 
peatedly for the same defect, the 
problem will repay a_ substantial 
study and the development of a spe- 
cial repair technique. For example, 
the scrap on a bearing plate was 
consistently high due to a flapper 
valve seat not cleaning up as a result 
of shrink holes in the castings and 
some over-size bores on the valve 
cavity. After study of the piece, it 
was found possible to make the bore 
0.020 in. larger, and to drop the seat 
0.050 in., and the permission of the 
engineering department was obtained 
for these changes. A larger and deeper 
salvage valve retainer ‘was then used. 
This change resulted in salvaging 
95% of the bearing plates rejected 
for these causes. 

In a compressor cylinder it was 
found that a consistent percentage of 
the units was being rejected because 
of a dimension from center line to 
the inside face of the bridge block 
being outside tolerance. Another 
model of the compressor pump did 
not require the vane spring, so that 
on this model this dimension was no 
longer critical. The cylinders were 
therefore converted for use on the 
model not using the spring, and most 
of them were again acceptable pieces 
with only minor work being done 
upon them. 

The welded shell of a compressor 
sometimes showed leaks when sub- 
jected to a pressure test in final in- 
spection. Former practice was to tear 
down the entire compressor, repair 
it, and reassemble the unit. Tests 
showed that it was possible to silver 
solder some of the shell connectors 
without disassembling, and without 
damage to the wiring or other parts 
of the mechanism. Savings totaled 
about $26,000 yearly. 

Another type of leak in the com- 


pressor shell for refrigerators, occur- 
ring at a roll-welded seam, was found 
capable of repair by arc welding with 
a special low-melting stainless steel 
rod. Again, the weld repair was made 
without disassembling, and without 
damage to the stator coils. 

Small standard parts, such as 
screws, washers, nuts and springs, 
dropped along the assembly line have 
a high nuisance value. The total value 
of the pieces lost may be surprisingly 
high in the course of a month. These 
are swept up with other debris, and 
are ordinarily dumped with the rub- 
bish. For the past two years we have 
been sorting out these items and re- 
turning them to production. The re- 
covery has been profitable even with 
hand labor, and better methods for 
cleaning and sorting, now under 
study, should make the salvage even 
more attractive. 

Obsolete parts are usually small 
standard parts no longer useful by 
reason of change of design. Washers, 
tubing, rod, or small pieces of sheet 
stock may be obsoleted in this way. 
Frequently these parts can be adapted 
for productive use elsewhere than 
their original application, but when 
such outlet is not feasible they can 
sometimes be used for non-produc- 
tive purposes by the maintenance 
department. 

Corrugated board cartons in which 
parts or stock are received are always 
a problem about a plant. Formerly, 
some were sold but the majority were 
carted to a rubbish pile and burned, 
but were troublesome in handling in 
the trash trucks because of their bulk. 
As a result of an investigation ini- 
tiated by Mr. P. A. Metzgar, Supt. of 
Material Control at Plant #2, it was 
found that by the use of a slitter and 
band saw they could be economically 
cut into pads for the packing of small 
components when shipping refrigera- 
tors. This has not only minimized the 
problem of handling the corrugated 
board, but has resulted in the salvage 
of more than 3,000,000 corrugated 
board pads and large quantities of 
indented paper, with net savings in 
excess of $16,000 per year. 

The basic responsibility of the 
material utilization program is to 
provide useful applications for the 
greatest possible proportion of the 
materials purchased, with the em- 
phasis logically on productive alloca- 
tion. The ultimate objective is to 
reoperate or salvage all materials, 
parts, assemblies or units and return 
the maximum amount to productive 
channels or, failing in this, put it to 
some useful purpose. 
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by J. G. FORD and A. J. KUTI, Manufacturing Engineers, Transformer Div., Westinghouse Electric Corp, 


New Mica Base Paint System Withstands 
Severe Atmospheric Conditions 


Developed originally for 

outdoor transformers, this 

three-coat finish should 

find use on many other 

products that are subjected 

to similar corrosive atmos- 
pheres. 





@ A THREE-COAT mica base paint 
system that satisfactorily withstands 
widely diverse atmospheric condi- 
tions has been developed at Westing- 
house Electric Corp. Named Coastal 
Finish, it was developed specifically 
for distribution transformers, but will 
undoubtedly find use on many other 


The primer, or first coat, is applied by flow coating using standard 
equipment, after which it is dried in an infrared oven. 


products that require high resistance 
to varying atmospheres. 

The life of the finish on distribu- 
tion transformers has been more than 
doubled by this three-coat paint sys- 
tem. Distribution transformers op- 
erate under especially severe condi- 
tions that affect the finish applied to 
the outside of the tank and associated 
hardware. The surfaces of fully loaded 
transformers exposed to direct sun- 
light often reach temperatures of 
200 F and sometimes higher. During 
the winter months these surfaces may 
be exposed to temperatures as low as 
—50 F. With an operating range of 
250 F the paint must be sufficiently 
flexible so as not to flake off due to 
differential expansion and contraction 





72 
7 * “ 
% J 


between paint and metal. Elevated 
temperatures and oxygen of the at. 
mosphere also cause the paint films 
to age and become brittle. This ac. 
celerates the tendency to flake or craze 
during the winter months. 

Moisture in liquid or vapor form 
is, perhaps, the greatest enemy to the 
finish on distribution transformers in 
ratings commonly hung on poles. It 
readily attacks any exposed steel sur. 
face forming rust, and gradually 
penetrates paint films corroding the 
metal underneath. Once the film is 
broken, corrosion is accelerated and 
pits develop. If they are not given at- 
tention they may eventually com- 
pletely penetrate the tank wall and 
cause the transformer to fail. Oxygen, 


Transformer tanks emerging from the oven are now ready for 
the second coat. 
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salts, acids and alkalis present in the 
seacoast and industrial atmospheres 
usually are destructive as they deteri- 
orate the film and pave the way for 
moisture to do its damage. Also, the 
effects of certain impurities accelerate 
corrosion by moisture once it gets to 
the metal. 


The Three-Coat System 


The individual coats of the new 
three-coat system act cooperatively 
to resist moisture penetration and 
also the elements that promote it. 
The prime or first coat is composed 
of a vehicle giving good adhesion 
with desired flexibility and chemical 
resistance to salts, acids and alkalis. 
The pigments used are primarily zinc 
chromate and iron oxide. Zinc chro- 
mate is perhaps one of the best cor- 
rosion inhibiting pigments due to the 
availability of the chromate ion in the 
presence of moisture. However, if 
used as a single pigment, it usually 
produces a film that is somewhat 
brittle. When combined with iron 
oxide, the brittleness of the film is 
reduced and the vat or storage life of 
the paint is increased. Surprising as 
it may seem when this combination 
is tested as a priming coat alone in 
comparison with other primers con- 
taining, for example, lead chromate 
or red lead, it may at times appear to 
be inferior. The superiority stands 


The second, or mica base coat is applied by spraying. 


out when the tests are repeated after 
the finish coats have been applied. 

The second or intermediate coat is 
without doubt the key to the suc- 
cessful performance of Coastal Finish. 
The vehicle is composed of modified 
phenolic and alkyd resins. These are 
chosen for resistance to heat, oxygen, 
salts, acids and alkalis in concentra- 
tions generally encountered in the 
atmosphere. The resin is of the ther- 
mosetting type. By proper selection 
of solvent and adjustment of setting 
time of the resin, it is possible to re- 
move the solvent completely during 
the initial part of the drying cycle 
before the resin has set to the hard 
state. This permits the resin to flow 
after solvent elimination and prevents 
pinholes through which oxygen and 
moisture could enter. 

The pigment is composed of se- 
lected mica flakes which overlap each 
other in the film and produce a 
“shingle roof” effect to further ward 
off moisture and oxygen. The mica 
also increases heat stability of the in- 
termediate coat as much as ten times 
at elevated temperatures. It appears 
also that the mica improves coverage 
on sharp or honed edges, thus reduc- 
ing tendency to corrode at these 

ints. 

The use of mica in paint is not new 
but the way in which it is used in 
this paint has not been utilized in the 
past. The relatively large mica flakes, 





plus their tendency to settle, pre- 
sented problems of application but 
these have been overcome. 

The third and final coat is com- 
posed of resins and pigments to with- 
stand the elements and to provide 
good appearance when new and after 
weathering has taken place. It can be 
tinted to give any desired color. 
When chalking takes place, a slightly 
darker shade develops which does not 
detract from the appearance of the 
transformer. 

The final coat has several functions: 
(1) It adds to appearance; (2) it 
enhances the resistance of the other 
two coats to oxygen, moisture, etc.; 
and (3) it screens out the ultraviolet 
light of the sun’s rays. 

A series of panels was made to 
demonstrate the resistance of the 
combination of primer and mica- 
filled second coat to salt spray and 
weathering. These panels were phos- 
phatized, given a coat of primer and 
then two coats of the intermediate, 
or second coat, of the system. They 
were tested simultaneously with 
panels painted with the standard 
three-coat finish. 

After 2000-hr. exposure to the salt 
spray the mica finish showed no 
change, whereas the standard finish 
was approximately 50% deteriorated. 
At 3000-hr. the standard finish was 
completely gone. It required a total 
of 10,000-hr. continuous exposure to 


The two transformer tanks were both exposed to 1000 hr. of salt 
spray. The tank on the right had the standard three-coat finish 





while the one on the left had Coastal Finish. 





























After 2000 hr. of exposure to salt spray, a large area of the standard finish‘on the panel 
to the left was gone and corrosion was apparent, while the mica base finish on the panel 






















































































to the right showed no corrosion. 





Various finishes on hanger irons were exposed to 2000 hr. of salt spray. Only the cadmium- 
plated and Bonderized plus mica base finish hangers showed no signs of attack. 


salt spray before small blisters began 
to appear on the mica finish. When 
the blisters were broken, there was 
evidence of trapped gas, possibly hy- 
drogen, and a thin film of rust. 

Other mica-finished panels were 
exposed for 18 months on Florida 
and California seacoasts. Weathering 
took place at the surface exposing 
some of the mica flakes. However, 
there was no sign of corrosion. 


Methods of Application 


The metal surface is first alkali 
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cleaned and rinsed to remove all rust, 
scale, dirt and grease. This is followed 
by phosphatizing and a dip in dilute 
chromic acid. This results in a very 
clean surface light gray in color and 
of sufficient porosity for‘ good paint 
penetration with maximum adhesion. 
To prevent any contamination of the 
prepared surface, the first or priming 
coat is applied within a matter of 
hours by flow coating. The three-coat 
system can be applied and baked by 
any of the conventional methods. The 
flow-coating process is used for prim- 
ing the transformer tanks to fill any 


crevices left between tank wall aq 
projection welded parts. It also x 
sures complete and uniform covera 
of all parts. The primer coat is they 
baked in an infrared dryer. A surfac, 
temperature of approximately 340 | 
is reached by the time the tank leaye, 
the oven. 

After cooling, the second coat js 
sprayed on. A dark green dye is jp. 
corporated into the otherwise cle, 
mica base paint or enamel to assis 
the operator in determining coverag, 
and to allow for easy and quick jp. 
spection. The dye fades our, leaving 
a dark-brown color on subsequent in- 
frared baking, which is done in the 
same type oven and at the same tem. 
peratures as for the first coat. The 
film dries to make a hard, tough, 
abrasion resisting coating. 

Not until the transformer is com 
pletely assembled and tested is th 
third and final dark-gray coat applied 
The transformer is then conveyed 
through a steam convection oven op 
erating at 160 F where the final cou 
is dried tack-free. Hardening of th 
film takes place in storage and shi 
ment. 


Salt Spray Resistance 


This test is made in standard sal 
spray equipment using a 20% solu 
tion of sodium chloride at 90 F with 
15-lb. pressure on the spray head 
The effect of 1,000-hr. exposure t 
this salt spray test on two transform 
tanks is shown in an accompanyin; 
photograph. The standard finish 
the transformer tank showed consid 
erable deterioration and severe cor 
rosion, although the photograph does 
not bring out the real severity 0! 
corrosion and attack on the finish. As 
an example, the finish was completel} 
gone from the cover and from many 
areas on the tank wall. By cempati- 
son, the Coastal Finish on the trans- 
former showed no signs of deteriora 
tion and no signs of corrosion. 

Further confirmation of the im- 
proved salt spray resistance of mica 
base finish over the standard finish 
was obtained from test panels after 
submitted to 2000 hr. of salt spray 
A large area of the paint was gone on 
the panel coated with the standard 
finish and corrosion was abe ap- 
parent, whereas with the mica bas 
finish there is no indication 
rosion. 

One rather interesting result was 
the severe action of the salt spray 0 


galvanized parts. This was indicated 


by the white deposits on the hard- 
ware. As a result it was considered 
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desirable to test the mica base finish 
on hanger irons for distribution 
cransformers where standards now 
call for galvanizing. 

The test samples included were as 
follows: galvanized; cadmium plated; 
galvanized and Bonderized; cadmium 
plated and Bonderized; galvanized 

jus mica base finish; cadmium plated 
plus mica base finish; galvanized and 
Bonderized plus mica base finish; and 
cadmium plated and Bonderized plus 
mica base finish. After 2,000-hr. ex- 

ure to the salt spray it was found 
chat the zinc had been completely 
consumed on the galvanized hanger 
irons with iron rust spots showing 
through the white deposits of zinc 
salts. The cadmium plated irons 
showed fairly good resistance to salt 
spray but small areas were attacked. 
The iron was not corroded. The gal- 
vanized and Bonderized and the cad- 
mium plated and Bonderized iron 
showed up extremely well. The gal- 
vanized and painted and cadmium 
plated and painted irons showed ex- 
tremely good resistance to salt spray 
with practically no indications of at- 
tack. Of all the combinations tested, 
the cadmium plated and Bonderized 
plus mica base finish irons showed 
absolutely no signs of attack after 
2000 hr. 

For these tests, ordinary produc- 
tion hanger irons were used. It is 
realized that the salt spray is a grossly 
accelerated test and that galvanized 
or cadmium plated parts stand up 
well in marine and most industrial 
atmospheres. However, it is felt that 
the Bonderizing plus mica base finish 
greatly enhances the protection al- 
teady given by the electropositive 
metal. 


Acid and Alkali Resistance 


In this test the test panels were 
periodically exposed to an acid bath 
and then to air. An 0.5% solution of 
hydrochloric and sulfuric acid was 
used. 

The standard finish had excellent 
acid resistance and there was little 
difference between the standard finish 
and the mica base finish after 500- 
cycle exposure, or a total of 1,000 hr. 
in acid and 1,000 hr. in air. Deterio- 
fation first took place at the extreme 
bottom edge of the panel due largely 
to the increased concentration of acid 
at this area. When the panels are 
removed from the bath for air ex- 
posure, drainage takes place. Evapora- 
tion of water during the drainage 
period results in increased concen- 
tration of acid at bottom of panel. 
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The alkali test is performed in a 
duplicate set of equipment. For this 
test an 0.5% solution of sodium hy- 
droxide is used. There is quite a dis- 
tinct difference between the effect of 
alkali on the standard finish and the 
mica base finish. In the case of the 
standard finish, the three coats were 
completely removed exposing bare 
metal which at the end of 500 cycles 
had begun to show a rust stain. In 
the case of the mica base finish under 
the same exposure some deteriora- 
tion of the final coat was shown; 
however, all three coats were intact 
and no signs of corrosion of the base 
metal were observed. 


Weathering Resistance 


It is generally considered that one 
week's exposure to Weather-O-Meter 
conditions is about equivalent to out- 
door exposure for a period of one 
year under average conditions. In the 
Weather-O-Meter test, the panels are 
attached to a cylinder and rotated 


continuously. They are exposed to 
periodic cycles of 1 hr. in fog and 
3 hr. under ultraviolet light. Neither 
finish showed severe deterioration. It 
was noted that the final coats on both 
the standard and mica base finish 
showed some dulling and evidence of 
light chalking. Tests are being con- 
tinued to obtain the ultimate life of 
the two finishes under this condition. 

Panels of the standard three-coat 
finish and the three-coat mica base 
finish were prepared and exposed on 
both Florida and California coasts. 
At the end of 18 months none of the 
mica base panels had shown signs 
of corrosion. The standard panels 
showed edge corrosion and rust creep- 
age to the extent of about 1/16 in. 
in from the edge. Some chalking had 
taken place on both panels. This was 
particularly true for the panels ex- 
posed on the Florida coast. It is 
interesting to note that the panels 
exposed on the California coast at 
San Francisco still have most of the 
original gloss. 


Panels with mica base finish and panels with standard finish were exposed in this Weather- 
O-Meter. After 12 weeks of alternating cycles of | hr. in fog and 3 hr. under ultraviolet 
light, both samples showed some chalking but no severe deterioration. 
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Hot Oil Quenching Reduces Distortion 


in Hardening of Steel Parts 


This new isothermal heat 
treating procedure, called 
Marquenching, produces 
more uniform hardness, re- 
duces residual stresses, and 
almost entirely eliminates 
warpage. 





@ WHEN A SERIES OF brilliant re- 
searches established the relationship 
between properties of steel and micro- 
structure, the study of rates of trans- 
formation of the constituents became 
of great practical importance. About 
20 years of study brought about the 
plotting of transformation rates as 
the S-curve and other transformation 
curves, and the application of this 
knowledge to the practical heat treat- 
ment of steel in a number of iso- 
thermal processes. 

Briefly, isothermal processes in- 
volve holding steel at some tempera- 
ture, or within a narrow temperature 
range, until a desired transformation 
has been completed. It has been found 
that the structure can be much more 
closely controlled in this way to pro- 
duce work with more uniform hard- 
ness, or to reduce warpage due to the 
volume changes associated with the 
transformations. 

Such isothermal processes have been 
developed for hardening, tempering 
and annealing. The most recent of 
these isothermal processes to attract 
attention is the quenching of steel in 
a medium held at a temperature near 
the upper limit of the range for the 
martensite transformation, so that the 
quenched piece will have a structure 
consisting of practically pure marten- 
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site. Subsequent tempering will pro- 
duce a tempered martensite structure. 
As these changes are accompanied by 
the principal volume change in the 
steel transformations, control of warp- 
age and of residual stresses is also 
important. 


Hardening Procedure 


In general, the desired procedure is 
as follows: The steel is heated to a 
temperature for a length of time that 
will insure converting all constituents 
to austenite. The austenitizing tem- 
perature varies with the composition 


of the steel, but will usually lie be. 
tween about 1550 and 1700 F. In 
order to obtain a quenched structure 
that will be as nearly as possible 
100% martensite, the steel is cooled 
as quickly as possible to a tempera. 
ture at which the transformation of 
austenite into martensitc begins. This 
is usually about 500 F. Slow cooling 
through the range between these tem- 
peratures will produce a mixed struc- 
ture in the steel, with decreased hard- 
ness in the quenched material. After 
the steel has reached the temperature 
at which the transformation of aus- 
tenite to martensite begins, the trans- 


Transmission countershafts on the lowerator ready to be quenched in Marquench bath. 
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formation occurs progressively as the 
temperature of the steel is lowered, 
until it is complete. 

The time within which the steel 
must be cooled from the austenitizing 
temperature to the temperature at 
which the martensite transformation 
begins can be obtained from the iso- 
thermal transformation diagram for 
that particular type of steel. The time 
is a matter of a few seconds for most 
steels. Failure to cool the steel to 
about 600 F at a sufficiently high rate 
results in the transformation of a part 
of the austenite into pearlite or bain- 
ite, with lowered hardness in the 
quenched piece. 

In putting this procedure into op- 
eration, the steel is quenched into hot 
oil, with or without agitation, and 
held in the oil bath until the tempera- 
ture of the steel falls to that of the 
oil. The work is then removed and 
the cooling continues in air. Theoreti- 
cally, the quenching oil should be 
held at about 500 F, arresting the 
cooling at a temperature at which the 
martensite transformation would have 
just begun, for most steels. In practice 
this temperature is so high that the 
oil deteriorates rapidly; also, danger 
of fire is considerably increased. 
Therefore, temperatures used range 
trom about 500 F to about 200 F. 
Quenches near the upper limit of this 
fange are approaching a true isother- 
mal quench, while those at 200 F do 
little more than reduce the thermal 
shock of quenching, and thus help to 
minimize warpage and cracking of 
the pieces during the cooling process. 


Uses of the Process 


_ Recent interest in hot oil quench- 
ng was developed by announcements 
‘rom International Harvester Co.’s 
Fort Wayne Works of their results 
with a true isothermal quench. The 
Process was worked out for gears and 
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Photomicrographs of conventional quenched case (left), and Marquenched case (right). (X500) 


other close tolerance pieces that had 
been handled in special quenching 
fixtures, and afterwards was applied 
in rearranged heat treating equip- 
ment that eliminated the pressure 
quenching and fixtures while holding 
dimensions within tolerances. Inter- 
national Harvester Co. refers to its 
process as marquenching, to indicate 
that it is a quench interrupted at the 
point of transformation of austenite 
to martensite, so that the martensite 
transformation is completed in air. 
Hot oil quenching is used in con- 
nection with gas carburizing to harden 
the case. The company uses the fol- 
lowing types of steel for gears, king 
pins and shafts now being isother- 
mally quenched: 8620-H, 4820-H, 
4815-H and 4620-H. The oil is held 
at 400 F. Lowerators at the discharge 
end of the carburizing furnace take 
the work from the furnace to the 
quench tank. The work is exposed to 
room temperature for only about 20 
sec. In the 1600-gal. quench tank the 
oil temperature is held closely to the 
400 F temperature fixed upon, with 
thermocouple controls located di- 
rectly under the point where the 
work is quenched. Radiant tubes in 
the oil provide for heating or cooling 
as required. Time of immersion is 
automatically controlled, and at the 
end of the quench period the work is 
raised from the tank and transferred 
to baskets to permit complete trans- 
formation to martensite, which may 
require as long as 5 hr. for some parts. 
Heat treatment is completed by 
washing the work, and tempering at 
300 F for 14 hr. to produce a tem- 
pered martensite structure in the case. 
In addition to only very slight distor- 
tion, thus keeping the work within 
dimensional tolerances, International 
Harvester Co. reports that the process 
reduces residual stresses to such an 
extent that service life of gears is 


increased 100 to 200% and load- 
Carrying capacity increases from 15 
to 20%. 

Other large manufacturers, espe- 
cially those in the automotive indus- 
try, have studied hot oil quenching 
also. Reactions have been mixed. 
Some of the objections given are: 

1. The oil tends to deteriorate rap- 
idly at the temperatures that give 
best results with the steel. 

2. For parts requiring extreme ac- 
curacy, as automotive gears, a finish- 
ing operation after heat treatment is 
necessary to hold tolerances. 

3. The various steels do not re- 
spond equally well to the quench. 

Difficulties with the oil have been 
a serious drawback to use of the 
process, with several of the leading 
manufacturers trying the process. One 
reported that with the oil at a tem- 
perature near 500 F, his laboratory 
results were excellent metallurgically, 
but that the oil deteriorated so rap- 
idly as to make the process unwork- 
able under shop conditions. Another 
automobile manufacturer, using a 
400 F bath, reported that the oil be- 
came noticeably thicker within a few 
weeks, and that two months of use 
caused it to thicken to the consistency 
of a thin tar. 

Most users reported encountering 
trouble with the oil at temperatures 
in the 400 F range. A supplier of pre- 
Cision parts to the automotive indus- 
try, with a highly-regarded metal- 
lurgical department, has fixed upon 
250 F as the best temperature for 
quenching oil. This temperature gives 
long oil life and is near the usual 
lower limit for the martensite trans- 
formation. 

A supplier of quenching oils gives 
these reasons for oil deterioration 
during hot quenching: 

1. Oxidation. The oil is subjected 
to accelerated oxidation at these ele- 


63 











vated temperatures. Anti-oxidants, 
frequently phosphates, are available 
as trade-named products to be added 
to the oil, and these may retard oxida- 
tion, but cannot eliminate it. 

2. Vaporization. The lighter frac- 
tions in the oil are boiled away at the 
temperature of use, and the heavier 
fractions accumulate, causing an in- 
crease in viscosity. Addition of a wet- 
ting agent will help to mitigate the 
effects of the increase in viscosity. 
Adding lighter oil to the bath will 
lower the viscosity, but large addi- 
tions are not usually justified. 

3. Contaminants. Soot from the 
furnace and dust from the air or from 
the work help to form sludge in the 
quench oil. Keeping the oil bath cov- 
ered, and avoiding sooting, will help 
to control sludge formation from this 
source. 


Oil cannot be expected to give 
good service at elevated temperatures 
for as long a period as at room tem- 
perature, oil suppliers warn, and steel 
treaters should be prepared to replace 
oil more frequently when service is 
severe. When a quenching oil be- 
comes thick and is contaminated with 
sludge, it is probably best economy to 
discard the aah and replace it with 
fresh oil, rather than to attempt to 
rejuvenate it with additives or dilu- 
ents. 

One of the large automobile manu- 
facturers, after a careful research pro- 
gram dealing with hot oil quenching, 
decided that the process would be 
usable in the plant only after con- 
siderable revision of the operations 
for producing gears. Gears are held 
to tolerances of about 0.0002 to 
0.0005 in., and are finish broached 


Chart showing how distortion of transmission drive gears was reduced by adopting hot oil 
quenching method. 
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Chart showing run-out of main transmission countershafts when hardened by conventional 
methods and by Marquenched method. 
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after hardening to clean up the siz. 
It was found that hot oil quenchin, 
did not reduce distortion over th 
amount developed with the quenc) 
system then in use, which involyed 
quenching in oil warmed to aboy, 
130 to 140 F. The number of pieces 
falling outside the dimensional tole;. 
ances following the finish broaching 
after hardening was large enough to 
make necessary a revision T the 
operations before the interrupted 
quenching system could be adopted. 
It was decided, therefore, that only a 
considerable revision of the plant 
setup could make the interrupted 
quench a usable process at this plant 

An important consideration in hot 
oil quenching is the type of steel be. 
ing used. With plain carbon steels the 
martensite transformation occurs 4l. 
most instantly as the temperature of 
the steel falls from the point at which 
the transformation starts. The trans. 
formation is complete when the steel 
has cooled. With the alloy steels, how- 
ever, the transformation takes place 
more slowly. Nickel and manganese 
are austenite-formers, and slow the 
transformation noticeably. Steels with 
about 3.5 to 4.0% nickel may require 
several days to complete the transfor. 
mation in air. In the chromium steels 
the transformation will be speeded 
slightly. 

An important supplier of ‘heat 
treating equipment reports that the 
transformation rate of the slow-trans- 
forming steels can be speeded by 
holding the quench oil at a tempera- 
ture slightly below 400 F—perhaps 
at 350 F—so that the change to mar 
tensite will be started before the cool. 
ing is interrupted. With about 10 to 
20% of martensite already formed. 
the remainder of the austenite 1s 
more rapidly converted to martensite 
after the work is withdrawn from the 
quench. Interrupting the quench at 4 
point above the temperature at which 
the martensite transformation begins 
will have the opposite effect of slow- 
ing the change to martensite. | 

The quenching of steel in hot ol 
holds out possibilities for slowing 
down the rate of transformation (0 
martensite, and so to reduce distor- 
tion of pieces finished to size. The 
experience of many companies with 
this interrupted quench shows, how- 
ever, that the process must be cafe- 
fully studied in the light of each 10- 
dividual case. The amount of disto! 
tion permissible, the processing ©! 
the pieces before heat treating, th 
composition of the steel, the tem: 
perature of the oil, and the rate 0! 
breakdown of the oil must all be cot 
sidered. 
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e A SPUN AND BRAZED magnesium 
part has provided the solution to a 
problem which has troubled manu- 
tacturers of hydraulic automobile lifts 
for years—the corrosion and occa- 
sional failure of a small, but im- 
portant float. ; 

In normal operation of the lift, 
when the oil in which the float is 
partly immersed reaches a given level, 
the lower end of the float rests on a 
45-deg. seat and prevents air from 
passing into the hydraulic cylinder. If 
the float fails or leaks, however, and 
allows air to enter the cylinder, there 
is a possibility that the lift will fall, 
endangering life and property. At 
best, the lift will chatter and operate 
irregularly. 

For many years, the Joyce-Cridland 
Co., Dayton, Ohio, producers of hy- 
draulic lifts, had sought a light-weight 
float that would function indefinitely 
without corrosion, although it was 
to be used in pits where corrosive 
conditions often prevail and where 
servicing is extremely difficult. Many 
metals were tried, including several 
copper alloys high in corrosion re- 
sistance. But the high specific gravity 
of the alloys necessitated use of thin- 
walled stock to give the desired buoy- 
ancy in the space available, and occa- 
sional failures occurred. 

It was finally decided to try a mag- 
nesium alloy, with which a 1/16-in. 
side wall and a thicker bottom (for a 
seat) could be permitted, provided 
that production of the magnesium 
floats was commercially feasible. Mag- 
line, Inc., Pinconning, Mich., ‘under- 
took the job and, using both spinning 
and brazing operations considered 
unusual in the working of magne- 
sium, is mow successfully mass-pro- 
ducing the floats. In a subsequent 
Operation at another plant, the float 
is. plated—another uncommon pro- 
cedure in the manufacturing of mag- 
nesium products. Substantial coats of 
zinc, copper and cadmium are ap- 
plied, and the final coat is given an 
lridite treatment. The final result is 
considered highly satisfactory, and 

Magna-Guard” lifts incorporating 
the new float are now being marketed. 

[he accompanying pictures illus- 
trate the production of the float from 
its beginning as a 5-in. length of ex- 
truded Dowmetal M alloy tubing to 
the completed product, polished and 
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Magnesium Tubing Spun and Brazed 
to Produce Critical Part 


by DON C. LAW, General Manager, Magtine inc. 





] Air-clamped in a simple holding fixture on the bed of a drill press, the 14@-0.d. mag- 

nesium alloy tubing is ready for the first forming operation. Poised above the tube is a KM 

tool steel spinning tool, which has an annular recess of slightly more than 134-in. dia. At 

the center of the recess is a tit connected by a radius to a larger diameter while, outside, 
the tool is cut away to provide a cup of nearly uniform thickness. 
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2 When the tool, driven at 1250 rpm. and fed down at the rate 

of 10 in. per min., contacts the work, the temperature of both the 

tool and the magnesium rises—a condition favorable to spinning 

because of the increased ductility of the magnesium. The combina- 

tion of heat and pressure produce a reentrant flange in the tube 

wall, while the wall itself is somewhat thickened at the hole formed 
by the tit. 


4 This cross-section view shows the float after the completion of 
the spinning operations. Despite the fact that the end of the tube 
is thickened considerably when it is spun closed, it is not thick 
enough to contain a tapped hole called for in the specifications. 
For this reason, space is left at one end of the tube to fit a tapered 
plug, in which the hole is subsequently drilled and tapped. 
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Another spinning operation, employing the same set-up but 
a different tool, is used to form the other end of the tube 
When this tool, with a hemispherical recess of about 124-in. dic 
but no tit, is power fed, the wall is not only spun inward but is 
greatly thickened. Since the temperature rises close to the melt 
ing point of the magnesium alloy (1220 F) during spinning, com. 
plete fusion results and no trace of a hole is left. If the tool 
becomes too hot during a long run, it is cooled with an air jet 

from the nozzle at the left. 


5 Plugs are produced on a screw machine from rod stock of 
the same alloy used in the tubing. Tapered to make a tight fit, 
they are pressed into the open end of the tube until flush with 
the top. This leaves a V-shaped annulus around the plug to be 
filled in with metal during the brazing operation. For brazing 
a rod of magnesium alloy with a lower melting point than that 
of the plug is used so that there is no chance of the plug melt 
ing and falling through the hole. 
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In brazing, the hottest reducing oxy- 
acetylene flame is directed against the 
plug (which has the thickest section), and 
heat is conducted to the walls of the hole 
in the tube. The red is heated in the flame 
and drips into the annular groove until it 
is filled flush. Actual brazing temperature 
1130 to 1160 F) is rapidly attained be- 
cause of the low specific heat of mag- 

nesium. A chloride flux is used. 


7 Upon cooling, the floats are dipped in 


a chromic acid pickle to remove the flux, 
and then rinsed in water. After a polishing 
operation, the floats are dipped in a zincate 
solution to provide a thin layer of zinc as a 
base to which subsequent coats are applied. 
This is followed by plating operations, which 
deposit layers of copper and cadmium, after 
which a clear Iridite “sealer” is applied to 
inhibit the corrosion of the cadmium. The 
completed float and a longitudinal section 
are shown above 





Large Plastic Moldings 
Find Practical Applications 


in Many Fields 


New developments and 
increased confidence in 
plastics as engineering 
materials have resulted 
in their widespread use 
for large components. 





@ IN RECENT MONTHS there has 
been a significant trend toward large 
plastic moldings, influenced by the 
increasing confidence of design en- 
gineers in the properties of plastics 
and the availability of adequate equip- 
ment for processing large compo- 
nents. In particular, substantial prog- 
ress has been made in plastic mold- 
ings for radio-television, aircraft and 
refrigeration units. Sizes of some of 
these components have surpassed 
earlier efforts by a considerable ex- 
tent, and there is every reason: to 
expect that this trend will continue in 
many other fields, now that the prac- 
ticability of large plastic moldings has 
been convincingly demonstrated. 

In reviewing developments which 
have led to large plastic moldings, it 
will be observed that large plastic 
components fall into three important 
categories: 


1. Large compression moldings 
2. Large injection moldings 
3. Reinforced plastic moldings 


Large Compression Moldings 


Interest in large compression mold- 
ings has been strong for a number of 
years and, although limitations in the 
flowability of materials and press ca- 
pacities prevented most molders from 
producing really large compression 
molded parts, there have been note- 
worthy examples in past years which 
have elevated plastics from the realm 
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of small utilitarian articles. Perhaps 
one of the largest pieces to receive 
attention before World War II was 
the urea plastic scale housing, which 
was first produced in one single hous- 
ing and then in a number of parts 
which were assembled together. It is 
significant that, after ten years, these 
parts and their assemblies still possess 
good serviceability. 

Another example is the large circu- 
lar disk employed for card filing pur- 
poses. Molded of impact resistant 
phenolic, it has enjoyed large scale 
production and has had many success- 
ful applications. Recently, however, 
attention has been focused upon phe- 
nolic plastics, which have been used 
for such products as television cabi- 
nets in the form of one-piece mold- 
ings weighing up to 40 Ib. in some 
designs. 

Much of the credit for the new and 
large compression moldings must be 
given to improvements in flowability 
of some of the thermosetting mold- 
ing compounds and in the prepara- 
tory measures which ready them for 
the molding operations. The 1000- or 
2000-ton presses which are required 
for the operation are not new, and the 
design and manufacture of steel 
molds for very large parts, represent 
an extension of well proven skills 
acquired in molding smaller compo- 
nents. However, because of the diffi- 
culties encountered in achieving uni- 
form material distribution in a large 
mold, it has been necessary to intro- 


duce new measures to assist flow diy. 
tribution. Among these are the app). 
cation of basic design principles upc, 
the molded part, the development ¢ 
material with improved flow prop. 
erties, and preheating measures whic 
have given molding materials greate, 
plasticity during the molding oper. 
tion. 

It is not the purpose of this artick 
to review at length the importance ¢ 
well streamlined flow paths, generoy 
fillets, radii and corners, and gradu 
transitions from wall sections of vary. 
ing thicknesses. However, all of thes 
are important measures which assis 
good flow and help to minimize floy 
marks in molded parts. Of particulx 
interest is the development of the. 
mosetting molding compounds whic 
require lower pressures during moll. 
ing. These compounds enable custon 
molders to mold larger pieces tha 
ever before upon the same pres 
equipment, although in dies with : 
larger cavity area. 

Some of the compounds requirin; 
lower molding pressure are blends 0! 
phenolic resins and butadiene-acrylo 
nitrile synthetic rubbers. This is : 
particularly fortunate combination 
because it not only means that im: 
proved flow is obtained during moi: 
ing, but also that the final produc 
will reflect the presence of the rubber 
component in improved physic! 
properties, notably impact strength 
Because large compression molded 
parts may be subject to much abus 
and are relatively expensive to repat 
if broken, the higher impact resis: 
ance offers a distinct advantage. | 
also implies that elongation will bk 
greater and moduli of elasticity wil 
be lower. Again, these are significant 
design advantages which may encour 
age further developments in the direc 
tion of large compression moldings 

Although bodies with a lowe 
moduli of elasticity will deform mor 
readily under an applied stress, ! 
must be remembered that variou 
products possess definite advantage 
because of these lower values. Th 
moduli of elasticity of thermosetting 
plastics vary from 800,000 to 1,500; 
000 psi., while the rubber-modifiet 
types possess moduli down to 20: 
000 psi. Compared with steel an 
aluminum alloys, the moduli at 
small—but this has not proven to bt 
a handicap. For example, the follow 
ing design advantages can result from 
the lower moduli of elasticity whit 
characterize some of the larger moldeé 
parts: 

1. Because of their distinctly diffe: 
ent moduli, the moldings can accot 
modate larger metal inserts whit! 
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rend to create conditions for internal 
stress. Moldings which yield more are 
less likely to crack. 

2. Molded parts can be “sprung” or 

yield sufficiently to permit snug as- 
ables Fitting parts or dissimilar 
materials generally entails difficulties 
that are Overcome when one material 
will bend more readily. 

3. Vibration stresses which tend to 
create noises or disturbances in sheet 
metal parts are considerably damp- 
ened by their plastic equivalents. This 
would suggest potential applications 
of plastic moldings in housings for 
fans, air conditioning equipment, 
grilles, etc. 

These particular design advantages 
must, of course, be balanced against 
tendencies to cold flow and creep, 
which are more pronounced in mate- 
rials of lower moduli of elasticity. 
However, the above advantages are 
definitely to be considered for the 
easier flowing thermosetting materi- 


als intended for large compression 
moldings. 

Another contributing factor to the 
success of molding large compression 
molded parts is the technique of pre- 
heating thermosetting plastics. This 
phase of material processing has com- 
manded much attention recently be- 
cause it has altered concepts of com- 
pression molding processes. The heat- 
ing of thermosetting plastics rapidly 
in the presence of a high frequency 
alternating current field, while not a 
new concept, has been delayed in its 
application to dielectric heating until 
fairly recently. The results are gen- 
erally recognized to be quite remark- 
able and, aside from reducing the 
total cure time (particularly for thick 
molded parts), high frequency heat- 
ing has reduced press closing pres- 
sures and press closing time. It thus 
becomes possible to produce larger 
moldings in a press of limited ton- 
nage. In the accompanying illustra- 


tion showing the molding of tele- 
vision cabinets, the high frequency 
preheating unit adjacent to the press 
provides the source of heat for bring- 
ing the temperature of the molding 
materials close to the mold tempera- 
ture and, most important of all, to a 
state of plasticity where it will re- 
spond readily to the application of 
molding pressure. 

With the design of larger molded 
parts goes the design of large molds 
and greater tooling costs for the pro- 
spective customer. A large molded 
speaker housing and its mold are 
shown in an accompanying figure. Of 
course, this type of tooling will turn 
out many thousands of parts with the 
utmost fidelity—it is one of the car- 
dinal advantages of the molding proc- 
ess. 

Also to be considered in any dis- 
cussion of large compression mold- 
ings is the fact that finishing prob- 
lems will be accentuated. It is no 


This massive mold is used for producing the 14-lb. phenolic plastic speaker housing shown in the workman's hands. (Courtesy Chicago Molded 


Products Co.) 














Before entering the press, the molding materials for these television cabinets are heated in 
a high frequency preheating unit (left) which raises their temperature close to that of 
the mold. (Courtesy Bakelite Corp.) 


longer the case of a woman operator 
holding a part against a buffing wheel 
and removing traces of flash or mold 
parting lines. The size of the parts 
necessitates portable tools which will 
cover the surface and accomplish fin- 
ishing operations usually performed 
by stationary machines. 

Because there is a greater piece in- 
vestment tied up in a large compres- 
sion molding than in smaller com- 
ponents, greater efforts are made to 
salvage larger pieces with surface de- 
fects that could mar their appearance. 
Thick flash lines are more apt to oc- 
cur on larger pieces, and their elimi- 
nation, while posing a greater prob- 
lem, should be undertaken to avoid 
scrapping the part in question. In 
repairing cracks and breaks, good 
cements are available which will do 
an outstanding job in producing a 
strong, permanent bond. Notable 
among such cements for thermoset- 
ting plastics are the low temperature 
setting furane adhesives produced 
by Furane Plastics Co. in Glendale, 
Calif. Resorcinol types are also effec- 
tive in bonding sections of molded 
parts on phenolic and melamine 
plastics. 


Large Injection Moldings 


The growth of injection molding 
Capacity and the size of thermoplastic 
injection molded pits have become 
even more spectacular than the 
history of thermosetting materials. 
Whereas during World War II, the 
industry looked forward to 8- and 
16-oz. presses (based upon cellulose 
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acetate with a specific gravity of 
1.34), attention is now focused upon 
60-oz. presses and higher. In fact, 
presses up to 200 oz. in capacity have 
been built and placed in operation so 
that innumerable consumer items, 
hitherto excluded from an all plastic 
composition, now have available the 
means for their production entirely 
from plastic. 

From a production standpoint, a 
significant trend should be noted at 
this time—the development of what 
are referred to as preplasticizing units. 
In the conventional injection press, 
the molding pressure and heating 
take place in ome chamber. In the 
machine equipped with a preplasti- 
cizer, however, the material is heated 
im a separate chamber and then intro- 
duced into the path of the injection 
stroke, which forces the material into 
the dies. In fact, lower molding pres- 
sures are required because of the 
thoroughly plasticized condition of 
the material. Hence, lower die clamp- 
ing forces are necessary. In other 
words, there are many mechanical ad- 
vantages resulting from the use of 
preplasticizing in producing large in- 
jection molded parts. 

As for the injection’ molded parts 
themselves, a typical piece shown in 
an accompanying figure illustrates the 
large units that are currently being 
produced for the refrigeration indus- 
try. Large freezer boxes or drawers, 
covers and panels have been success- 
fully injection molded. Most of the 
current interest in large pieces ap- 
pears to lie in the direction of poly- 


styrene, because of its low cost, min; 
mum water absorption, and odorle, 
and tasteless qualities. However, othe 
materials are making a strong bid jy 
the injection molding field, partic, 
larly where contact with food stuf, 
is required. Polyethylene has bee, 
one of the best materials for this py. 
pose to make an appearance. Hoy. 
ever, shrinkage during molding ; 
high and large polyethylene par; 
have not been too much in evidencg 
as yet. 

Large injection moldings will tenj 
to introduce their own brand of dif. 
ficulties. A greater share of attention 
for instance, must probably be give) 
to the problems of stress relieving 
and annealing, processes hitherto r. 
served for the metals processing ip. 
dustries. While plastics in general « 
not possess the crystalline structure of 
metals, there are some which hav 
crystalline tendencies and exhibit firs 
order transitions at certain tempen. 
tures. Others are limited more to se. 
ond order transitions involving rot: 
tion or readjustments about the 
polymer chains. In any event, if sta 
bility is to be maintained and crazing 
tendencies minimized in large inje. 
tion moldings, there is a definite need 
for heat treating processes. 


Reinforced Plastic Moldings 


Perhaps the most original thinking 
and the most unique development 
have appeared in the field of rein 
forced plastic moldings. Outstanding 
are the glass fiber reinforced resia 
which are molded at low pressures 
From small tubs to boat hulls, thes 
materials have opened new vistas 
which have hitherto been considered 
impractical from the plastics process 
ing viewpoint. 

Contributing to the efficacy o 
the molding operation is a new 


Twenty-six oz. of polystyrene were injection 
molded into this 319-sq.-in. refrigerate 
tray. (Courtesy Hydraulic Press Mfg. Co! 
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ini. roup of thermosetting plastics iden- 
ried broadly as polyesters or unsatu- 


sted alkyds. These resins are avail- 







1 in MME ble in a liquid or paste form and, 
icy Bin the presence of heat and catalysts, 
Ui MEEwill change into an insoluble form 





without the formation of volatile by- 
products. The splendid phyiscal prop- 
erties posse by these resins in 
combination with those of glass cloth 
and glass matte have placed non- 
metallic combinations of this type 
high on the list of efficient structural 
materials. Strength-weight ratios are 
dif. HM quite high, and superior to those pos- 
ion NE sessed by light-weight aluminum al- 
Veo Be loys. 

ing Even more important from the 
te Miscandpoint of large plastics moldings 
in- MMB are the processing advantages of these 
| do MM materials. While much publicity and 
¢ of emphasis has been placed on the con- 
ave lm tact pressure at which these materials 
first Mand their molded components can be 
eri Mme cured, the fact remains that larger 
se: MM production parts are being produced 








nce, 






ta Mat higher pressures, perhaps up to 
the HB 500 psi. 
sti: There is no doubt that appearance 


ing Mand uniformity is improved by the 
je: MB application of good metal molds, 
eed Mhandled in hydraulic presses. In fact, 

it is significant that a number of 

the better known large compression 

molders have already undertaken ac- 
_ BRivities in reinforced plastics molding, 
10} Me applying their skill with tools and 
‘lS BE molding operations to a growing field. 
‘It: MR Because resinous binders are liquid 
0} Hm or paste-like to begin with, high pres- 
sures to Obtain sufficient flow, as in 





This wingtip is typical of the many air- 

craft components formed from laminated 

blastic sheets and molded from glass fiber 

reinforced plastics. (Courtesy North Amer- 
ican Aviation Corp.) 


conventional compression molding, 
are not necessary. 

_ The problems introduced by rein- 
lorced plastic molding are largely 
those of fiber distribution. One suc- 
cessful method prepares preforms of 
glass fibers with vacuum screen tech- 
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niques, where a shaped screen builds 
up the input of glass fibers to the de- 
sired contours. This is followed by 
placing the preform into the mold 
cavity, introducing a predetermined 
amount of liquid resin and closing 
the mold. 

While on the subject of reinforced 
plastic molding, it should also be 
noted that paper pulp preforms, em- 
ploying a wet lay-up technique, and 
sisal fiber preforms, employing a dry 
lay-up technique, have also achieved 
prominence in the production of 
large compression moldings. How- 
ever, Current interest appears to be 
dominated by the polyester-glass fiber 
process. An interesting sidelight to 


shown in an accompanying illustra- 
tion. It is expected that. many devel- 
opments of this nature will make 
their appearance during the coming 
year, inasmuch as they combine the 
good properties of several materials. 
It should be emphasized once again, 
however, that the parts will only be 
as good as the tooling from which 
they are prepared. Low cost plaster 
tooling, while successful in the past 
for single pieces, is not suitable for 
production unless it has been rein- 
forced or replaced with a metal equiv- 
alent. Examples of complete furniture 
pieces, cabinets, boats, sinks, tubs, and 
many parts hitherto the undisputed 
realm of metal processing have been 





One of the largest plastic products before World War II was this 8-piece plastic assembly 
of the Toledo Scale housing molded of urea formaldehyde. 


this development is the fact that 
lower molding pressures may be re- 
quired for boat hulls or radomes for 
aircraft. Hence, lower pressure tool- 
ing, such as nickel electroformed 
tools have been used quite success- 
fully, in lieu of fabricated metal dies. 
In practice, the part to be formed is 
prepared as a cast plastic pattern, 
upon which nickel plating is de- 
posited until a 14-in. layer is built up. 
This shell, perfectly contoured, is re- 
inforced by cast zinc alloy or sprayed 
metallic iron. It serves as a method 
for producing large contoured molds, 
too expensive to make by machining 
processes. Vertical tail surfaces for 
aircraft, ailerons and radomes have 
been successfully produced in rein- 
forced plastic moldings using nickel 
electro formed tools. 

A representative example of glass 
cloth reinforced plastic component is 


successfully produced in reinforced 
plastic molding. 

Much of this article has centered 
about the favorable impact of large 
plastics moldings on the industrial 
scene. It should be pointed out, how- 
ever, that these large sections of plas- 
tics have many shortcomings which 
create serious production problems. 
In many instances, combinations with 
metals will solve the problems, which 
are primarily those of providing sufh- 
cient strength where it is most needed. 
Thoughtful planning of components 
of metal and plastics in juxtaposition 
will lead to optimum design combi- 
nations. This article has been written 
with the thought of calling attention 
to the fact that there are materials 
and processes available for translating 
plastics into large consumer items. 
Imagination and willingness to pio- 
neer are needed to forward this trend. 
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WATERPROOF COATINGS 


Radically improved types 


Materials at Work 


Here is materials engineering in action .. . 
New materials in their intended uses . . . 
Older, basic materials in new applications . . . 


MOLDED PLASTIC BUSHING §=— This 


molded Tenite plastic bushing has proven 
successful in reducing breakage of glass 
telephone-line insulators mounted on steel 
insulator pins. Screwing the glass insulator 
on the pin without the bushing results in 
high stress concentrations in the compara- 
tively fragile and unyielding glass. Subse- 
quent loads imposed by telephone wires 
under service conditions increase the risk 
of breakage. The tough, resilient plastic 
bushing, however, eliminates the high 
stress concentrations by providing a cush- 
ion between glass and steel. Split verti- 
cally to provide for expansion and con- 
traction, the bushing is molded by Boonton 
Molding Co. Tenite plastic is a product of 
Tennessee Eastman Corp. 




































COPPER BRAZED CRANKSHAFT — ux 


of copper brazed crankshafts, instead of the 
usual drop forgings, results in substantial 
cost reductions in many applications—vwith- 
out sacrifice of quality. In fact, operating 
characteristics are sometimes better thon 
those of conventional design. Either hard- 
ened or unhardened shafts are made to 
desired specifications by Technical Metol 
Processing Inc., of Cleveland. 





conic 
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of waterproof, water-thinned, emulsion-type coatings are 
based on particles of Bakelite styrene resins so small 
that they can only be seen through an electron micro- 
scope. The uniformly tiny particles form a base for 
coatings that are easy to apply and are extremely quick- 
drying and durable. Each of the spherical plasticized 
particles is about 4 x 10°° in. in dia. This electron 
microscope photograph shows them at 50,000 times 
actual size. Paints and coatings based on the new 
Bakelite styrene emulsions are resistant to moisture, 
soap, alkali, acid and chemical fumes. 


other 
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NAMEL-FINISHED ELEVATOR RISERS 


porcelain enamel proved to be the best 
material when Otis Elevator Co. specified a 
block, highly abrasion resistant, permanent, 
low gloss finish for this escalator riser. Bet- 
tinger Enamel Corp. succeeded in making 
the risers with less than 1% rejections on 
production runs despite the following intri- 
cate engineering problems involved: (1) the 
enamel finish, in two coats, had to be be- 
tween 0.006 and 0.007 in. thick; (2) enamel 
slip had to be kept at static consistency; 
and (3) two drying-firing-cooling cycles 
were involved—with firing temperature at 
1500 F. 


AUTOMOBILE GRILLE Another example 


of the versatility of die casting is this new 
automobile grille, designed by Doehler- 
Jarvis Corp. engineers in collaboration with 
Packard Motor Car Co. Made of zinc, the 
grill measures 60 in. in width and is the 
largest automobile grill in overall area 
ever die cast. 











CARBIDE DIES Use of these carbide dies for both blank- 
ing and forming channel-shaped saw bands for cotton cleaning 
machines is speeding up production at John E. Mitchell Co. 
of Dallas, Tex. The steel blanking dies formerly used had to 
be sharpened at least once a day during periods of rapid 
production. But the new Carboloy blanking die performs 
20,000,000 blanking operations—a full year’s operation—be- 
fore sharpening is necessary. It is estimated that the life of 
the blanking portion of the die will be at least 100,000,000 
blanks, compared with the 1,500,000 blanks for comparable 
steel dies—a 65-fold increase in service life. 


CURVED EXTRUSION General Electric Co.'s new 19- 


in. television receiver uses a polyethylene plastic mounting 
ting to insulate the metal picture tube electrically. The 
ting, patented and supplied by Anchor Plastics Co., of 
New York, is @ curved extrusion—manufactured by a 
process which produces a curved shape free from distortion 
and the tendency to straighten out again. On the receding 
conical body of the tube is a sleeve of the same plastic, 
which completes the insulation. Circular, elliptical, and 
other curved shapes for frames and mounts can be ex- 
truded to a maximum diameter of 3 ft. 
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How To Reduce Pickling Brittleness 


in Stainless Steels 





by CARL A. ZAPFFE, Consulting Metallurgist 


@ IN A PREVIOUS ARTICLE (MATE- 
RIALS & METHODS, Oct. 1950, pp. 
58-62) the fundamental nature and 
causes of embrittlement in steel due 
to acid pickling were explained. In 
this article the practical application 
of this knowledge to the avoidance or 
reduction of pickling brittleness will 


be described. 


Pickling Inhibitors 


Undoubtedly the most astonishing 
result of all the research in this field 
to date—and probably the most im- 
portant so far as commercial pickling 
operations are concerned—is the dis- 
covery’ of the increased embrittle- 
ment of stainless steel caused by 
adding an inhibitor to the pickling 
solution.* In Fig. 1, bend data fora 
prominent commercial inhibitor ex- 
press this phenomenal reaction. Type 
440-C stainless steel pickled for 15 
min. in 10% sulfuric acid fractured 
near an angle of 100°deg.; but when 
inhibitor was added to the solution, 
the bend values rapidly dropped to 
less than 50 deg. for the proprietary 
addition, and_to still lower values for 
further additions. 

From a standpoint of metal attack, 
this is an excellent reagent, as are 
most commercial pickling inhibitors; 
and the full significance of the in- 
formation in Fig. 1 will only be re- 
alized when it is remembered that 
the metal attack, and hence the total 
hydrogen developed, is markedly re- 
duced by the presence of the in- 
hibitor. 

Accordingly, some subtle and as yet 
unidentified factor operates within 
the inhibited solution to send far 
greater proportions of a given hydro- 
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gen supply into the steel. With per- 
haps only 1% or less of the total 
hydrogen developed, this factor ac- 
counts for sending more hydrogen 
into the body of steel pickled in an 
inhibited bath than occurs during 
pickling in raw acid. 

In Fig. 2, this damaging action 
of commercial inhibitors is demon- 
strated for Types 410 and 431 stain- 
less steels. The acid is 10% sulfuric 
at 170 F. In the test, Type 431 bent 
a full 180 deg., as did Type 410. The 
“blank” bend value in Fig. 2 is ac- 
cordingly 180 deg. for both steels. 





Investigation of pickling 
inhibitors, surface ac- 
tive agents and foaming 
compounds has provided 
valuable information 
on ways to avoid or 
reduce embrittlement. 





Immediately, with the first additions 
of an inhibiting reagent, both of 
these steels show embrittlement, the 
bend angles falling to values as !ow 
as 60 deg. when a proprietary addi. 
tion is used. 

In Fig. 3, similar results are shown 
for five out of 14 commercial in- 
hibitors which were tested, all of 
which exhibited essentially the same 
behavior (see Ref. 2). The data refer 
to Type 440-C stainless steel pickled 
in 10% sulfuric acid, to which the 
particular reagent is added in increas- 
ing quantities as shown. The shaded 


Fig. 1—Bend data showing how embrittlement is increased by adding an 
inhibitor. 
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Fig. 2—This chart shows damaging action of commercial inhibitors on 
Types 410 and 431 stainless steels. The acid is 10% sulfuric at 170 F. 


area designates for each inhibitor the 
further loss of bendability beyond 
that caused by pickling in raw acid. 

In Fig. 4, there appears the only 
data so far known for a commercial 
reagent showing any improvement of 
embrittlement at all in the pickling 
of stainless steel—a special reagent 
developed in the course of the re- 
search and now marketed by the 
American Chemical Paint Co. as Ro- 
dine 250. Even this inhibitor leaves 
something to be desired, but it is the 
best that has been found. 

In closing the remarks on inhibi- 
tors, it is important to, make clear 
that: (a) the evaluation of commer- 
cial reagents in this research concerns 
aspects of hydrogen embrittlement 
only, and has nothing to do with 
other features of the inhibitor; (b) 
the phenomenon of increased em- 
brittlement under present discussion 
principally concerns the stainless 
steels. These reagents have all been 
developed specifically for problems 
with carbon and low-alloy steels, hav- 
ing been more or less extrapolated to 
application for stainless steels. The 
problems are distinctive for the two 
classes of steel, and are much more 
severe for stainless steel. 

Nevertheless, the behavior with 
carbon steel differs widely in many 
cases from conclusions that might be 
drawn on the basis of efficiency in 
preventing metal attack, and hence 
development of hydrogen. A few 
commercial reagents actually increase 
embrittlement in mild steel; most 
of them improve the condition to 
greater or less extent; and some are 
particularly excellent. The details can 
be found in Ref. 2. 
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Surface Active Agents 


Certain chemical reagents are some- 
times added to pickling baths to in- 
crease the wetting power of the solu- 
tion. Termed “surface active agents’, 
or detergents, these chemicals may 
importantly modify the embrittling 
process. In Ref. 3, details on a num- 
ber of such reagents can be found. 

Once again, an anomalous behavior 
develops for stainless steels, in con- 
trast to carbon steels. Neither anionic, 
cationic or nonionic classes of these 
chemicals have any effect upon the 
embrittling of stainless steel, whereas 


some cationic and virtually all noni- 
onic reagents show an inhibiting ac- 
tion with carbon steel. This latter 
effect is particularly interesting in 
the case of the polyethylene glycols 
and carbowaxes, where inhibition of 
embrittlement increases importantly 
with increasing molecular weight of 
the reagent*—but only for carbon 
steels. 

In combination with an inhibitor 
in the pickling solution, the surface 
active agents behave differently again; 
but the only significant data with re- 
gard to stainless steel are those show- 
ing a slight additional improvement 
in bendability when used in combina- 
tion with the special stainless inhibi- 
tor, Rodine 250. In the presence of 
other inhibitors no effect is noted one 
way or the other. 


Foaming Compound 


Only one foaming compound has 
been tested*—a sulfite pulp waste 
liquor. As might be expected in view 
of remarks in the previous article on 
sulfur as a “promoter element”, this 
foaming compound increased embrit- 
tlement. However, the effect was not 
particularly important until a con- 
centration was used considerably ex- 
ceeding customary additions. 


Molten Caustic Pickling 


No thorough investigation of 
molten caustic baths, such as “Virgo” 
and the Du Pont Hydride, was con- 
ducted; but a few tests with the latter 


Fig. 3—Data for five of 14 commercial pickling inhibitors tested on Type 


440-C stainless steel in 10% 


sulfuric acid. 
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process showed no detectable embrit- 
tlement. In fact, Type 440-C stainless 
previously embrittled in sulfuric acid 
nearly regained its initial bendability 
during subsequent treatment in the 
hydride tank. This improvement is an 
expected effect of the heating; and 
the hydrogenizing conditions of that 
bath are evidently too weak to mask 
the recovery. 


Aging and Recovery 


Although the best advice is to keep 
hydrogen from entering the steel, it 
is also an important matter to know 
how to remove it. Much has been 
written on recovery, some of which is 
in error; but it is generally recognized 
that mild heating removes the gas. 

As for the manner in which hydro- 
gen is best removed from steel, one 
must learn to understand the funda- 
mental process along the general lines 
described in the previous article. The 
principal contribution to an under- 
standing of recovery lies there in the 
description of planar occlusion, and 
the manner by which the gas collects 
im microscopic pockets and travels 
throughout the steel by diffusion of 
these minute and highly compressed 
gas inclusions. “Occlusion-diffusion” 
is a good descriptive term for this 
unique phenomenon. 

Consequently, to remove the gas, 
one must fix his attention more on a 
mechanical picture than a chemical 
one. That is, the gas does not so much 
evaporate uniformly as atoms from 
the steel as it does explode in bursts 
of molecular accumulations; and the 
most effective means for removing 
the gas is accordingly not a vacuum 
and a high temperature—designed to 
accelerate evaporation—but instead 
merely mild heating which will ex- 
pand the gaseous entrapments, in- 
crease their pressure, and thereby aid 
them in blasting their way to the sur- 
face where they can escape. This is 
the reason that mild heating is more 
effective than heating at an elevated 
temperature. At higher temperatures 
the gas pockets actually dissociate and 
redissolve within the iron lattice, 
thereby defeating the recovery proc- 
ess. 

With this planar-pressure theory 
kept carefully in mind, one is not so 
surprised to find the theoretically in- 
teresting and commercially important 
“aging minimum” shown in Fig. 5. 
Here the data refer’ to two series of 
specimens of Type 440-C, one of 
which has been charged with hydro- 
gen for 16 min. and the other for 32 
min., using a cathodic process. At 
the conclusion of the treatment, the 
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Fig. 4—Bend values for the only commercial inhibitor yet found which inhibits embrittlement 
at all in stainless steel. 
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Fig. 5—The path of recovery from embrittlement of Type 440-C stainless. The lower curve 
is for a pickling period twice as long as that of the upper curve. 


steels in each series had a blank bend 
value shown by the point of origin 
of the respective recovery curve on 
the vertical axis. The series given the 
longer treatment, of course, refers to 
the lower curve in Fig. 5. The out- 
standing result of aging these series 
at 86 F is shown as the blackened 
area, which represents an increase in 
embrittlement beyond the condition 
found at the conclusion of the hy- 
drogenizing treatment. 

In other words, these steels have 
developed spontaneous embrittlement 
after the conclusion of pickling. 
Within the first hour or two, the 
bend values have dropped another ten 
or 20 deg., after which they again 


increase, finally attaining a full bend 
of 180 deg. in 14 to 16 hr. Parallel 
series conducted at temperatures from 
32 to 356 F uniformly showed this 
same aging minimum. A particularly 
striking example is shown in Fig. ©. 
Here specimens have been charged 
with hydrogen for such a brief period 
of time that they still bend 180 deg. 
at the conclusion of charging. Aged 
for 1 min. in boiling water, the spec 
mens then fractured at angles neaf 
100 deg.; but after 2 min. in boiling 
water, they again exhibited a full 
bend. The shaded area in Fig. 6 ac 
cordingly shows embrittlement which 
has developed spontaneously in specl- 
mens showing no loss of ductility a 
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Fig. 6—A particularly pronounced instance of the “aging minimum” showing 
spontaneous embrittlement. 
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Fig. 7—Time required for recovery of a 180-deg. bend as a function of temperature. 


the immediate close of the pickling 
treacment. 

This aging minimum is an im- 
portant phenomenon for practical 
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reasons. Many a fabricator of hard- 
ened steel parts has had cracking de- 
velop at some delayed period follow- 
ing pickling or cleaning of the piece. 


The same is true of electroplated ar- 
ticles—in perfect condition at the 
conclusion of the plating operation, 
but developing cracking at some later 
date; and it is common knowledge 
in the heat treating of hardened steel 
that the piece must be tempered im- 
mediately to prevent cracking. While 
this is not the place to discuss crack- 
ing of tempered parts, the delayed 
cracking obtained in such pieces is 
closely similar to the hydrogen phe- 
nomenon of an aging minimum, an 
is probably often much more closely 
related than is commonly believed. 
The aging minimum is the result of 
the fact that hydrogen embrittlement 
is a precipitation process, requiring 
time for hydrogen atoms charged into 
the lattice to diffuse, precipitate and 
accumulate under damaging pressures. 

Finally, in Fig. 7 the recovery of 
embrittled steel is depicted as a func- 
tion of time and temperature; also 
thickness of the specimen. The heav- 
ily shaded area expresses embrittle- 
ment occurring in 0.06-in. Type 440- 
C specimens given a standardized em- 
brittling treatment and aged at tem- 
peratures and for periods as shown. 
The boundary of this heavily shaded 
field represents the time required at 
a given temperature for the recovery 
of a full bend of 180 deg. Curves 
similar to those shown in Fig. 5 were 
obtained for a number of tempera- 
tures, the only difference being in the 
aging period necessary for recovery. 
These are estimated in Fig. 7 as ad- 
joining boundaries at greater aging 
periods for specimens of greater 
thickness. The relationship of tem- 
perature and time is remarkably uni- 
form for a given steel and given size 
of specimen. However, because the 
gas has to explode its way to the sur- 
face, thicker specimens understand- 
ably require appreciably longer times. 
There is no way known at present 
for predicting accurately the amount 
of time required at any given tem- 
perature to return a steel to ductile 
conditions; and such information 
must be obtained by conducting a 
series of tests on the specific article 
under consideration. 


References 


1A Test for Hydrogen Embrittlement and Its 
Application to 17% Chromium, 1% Carbon 
Stainless Steel Wire,”’ C. A. Zapffe and M. E 
Haslem, Trans. Am. Inst. Mining & Met. Engrs., 
Iron Steel Div., 167, 1946, pp. 281-308; disc., 
pp. 308-12. 

2“Fvaluation of Pickling Inhibitors from the 
Standpoint of Hydrogen Embrittlement.”” C. A. 
Zapfle and M. E. Haslem, Wire and Wire Prod- 
ucts, Vol. 23, No. 10, 1948, pp. 933-9; 1048-53, 
1080-2; 1126-30, 1172-5. 

“The Influence of Surface Active Agents on 
Pickling Brittleness in Carbon and Stainless 
Steel," C. A. Zapffe and M. E. Haslem. (To 
be published in Trans. Electrochem. Soc., 1950.) 


77 





Latest Developments in Cold Pressure Welding 
Widen Its Field of Application 


by WILLIAM DUBILIER, President, Koldweid Corp, 


This unique joining method is applicable to the com- 
mon nonferrous metals, particularly aluminum, and 
produces welds quickly and at relatively low cost. 





@ COLD PRESSURE WELDING, a meth- 
od of welding aluminum and other 
nonferrous metals without the use of 
heat or electricity, was made available 
in this country late in 1949 by Kold- 
weld Corp., and created great interest 
in the metal working industry. De- 
veloped by the General Electric Co., 
Ltd. in England, the process is ap- 
plicable to the common nonferrous 
metals, particularly aluminum and its 
alloys. The required welding pressure 
can be applied manually or by power 
tools. Use of the simple tools re- 
quired does not demand special train- 
ing or the employment of skilled 
labor. Welds of uniform quality are 
produced easily, quickly, and at low 
cost. 

Already finding wide application 
in the metal working industry, the 
Koldweld process not only replaces 
other assembly methods in many in- 
dustrial applications, but, in some 
cases, produces stronger and bet- 
ter welds. It usually permits addi- 
tional savings in manufacturing costs 
through simplification of designs 
made possible by the special charac- 
teristics of the process. 

Briefly, cold welding consists of 
thoroughly cleaning the surface of 
the metals and then applying pressure 
over a comparatively narrow strip so 
that metal can flow away from the 
weld at both sides. Pressure is applied 
with either a slow squeeze or an im- 





For a more detailed description of the 
mechanics of cold pressure welding, see 
“Materials Joined by New Cold Welding 
Process” in the Nov. 1948 issue of MATE- 
RIALS & METHODS, p. 60. 
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pact between specially designed dies. 

As often happens with a new in- 
vention, cold welding was expected 
by many to provide an immediate 
solution to the most difficult and 
complex welding problems instead of 
being used in the more conventional 
applications. For example, the prob- 
lem of welding thin sheets of 75ST 
aluminum, an extremely hard (Brin- 
ell 150) alloy with a high percentage 
of zinc, has never been solved by 
other welding methods. After much 
effort at the laboratories, the 75ST 
alloy has been cold welded, but with 
insufficient strength, as yet, to make 
it acceptable. Following are some 
successful applications developed dur- 
ing the past couple of years. 


Trap Welds 


Several kitchen utensil manufac- 
turers expressed interest in welding 
screw studs to the sides of utensils 
for the attachment of knobs and han- 
dles. The required welded stud as- 
sembly was intended to replace the 
riveted assembly, which often be- 
comes loose because of the heating 
and cooling cycles to which it is sub- 
jected in use. 

This led to the development of the 
Koldweld trap weld, which proved to 
be superior to the older methods 
from the standpoint of strength and 
ease of application, as well as lower 
costs. The screw stud or a threaded 
insert is now, in effect, an integral 
part of the utensil. (See Fig. 1) 

The fabricated metal form has a 
metal insert firmly embedded into 
another metal structure without the 


use of any applied heat or electric 
current by a quick and simple process 
using two metal parts (Fig. 1A). 
This is an excellent example of how 
cold welding can be applied to pro. 
duce all-metal objects by pressure 
only. 

Similarly, different types of metal 
inserts or parts can be molded be. 
tween dissimilar nonferrous metals 
For example, a thin steel insert, such 
as a sheet or wire netting, could be 
molded within aluminum sheets. The 
trap weld is also used to produce the 
female counterpart of the screw stud. 
Several methods were developed (Fig. 
1C), each of which leaves the back of 
the work smooth. 

The standard ferrous 10-32 thread 
screw stud shown at A (and in cross- 
section at 1A) was tested with ten- 
sions up to 1500 Ib., at which point 
the steel stud broke outside of the 
weld (see Fig. 2). Although the 
welded joint showed distortion, it did 
not break, and the joint remained air- 
tight and moisture-proof. It is inter- 
esting to note in' the curve that the 
cold welded joint was not distorted 
until tensions of 1000 Ib. were 
reached. This stud showed a strength 
equivalent to that of many rivets, s0 
that handles could be attached to 
utensils or other products by one 
simple stud instead of.a number of 
rivets. A steel insert can be trap- 
welded in a similar manner. The in- 
sert is constructed with shoulders, 4s 


shown in the cross-section view of 
Fig. 1. 


It should be noted in the curve | 


that there is a very slight distortion 
of the aluminum sheet, beginning at 
the load of about 600 Ib. At 1,000 Ib. 
the distortion is 0.02 in. But a load 
of more than 1500 Ib. and a distor- 
tion of 0.18 in. were reached before 
the steel stud finally broke. These 
tests show that this type of cold 
welded joint will withstand more 
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han three times the tension required 
«9 produce the same distortion in a 
gandard stud weld or rivet. 

Where it is necessary to make at- 
rachments to a body or a container 
ysually made of nonferrous sheets 
and requiring moisture-proof or pres- 
wure-tightness, Cold pressure welding 
s the most Convenient way of apply- 
ing them. Where rivets or gasketed 
joints may ultimately develop leaks 
(for example, in pressure compart- 
ments for stratospheric operation), it 
so is an effective method for mak- 
ing attachments to the inside of the 
body, for it leaves the outside smooth, 
fat and streamlined. 


Wave Welds 


In many applications involving 
welding of flat stock the standard 
straight-line weld was sometimes 
found undesirable because of struc- 
tural or esthetic considerations. To 
overcome these objections, the wave 
weld was developed ( Fig. 3). 

This weld is applied with the same 
ease as the regular straight-line weld 
and is somewhat stronger as a result 
of the wave line intersecting the 
grain of the metal. The finished work 
has no tendency to bend or buckle 
along the weld line, Tools for making 
this type of weld are very simple, and 
consist of one shaped element press- 
ing against a flat plate. 


Stagger Welds 


It has always been difficult and 
sometimes impossible to weld com- 
paratively thin metal sheets to heavy 
bar stock, as often is required in the 
construction of truck bodies, tanks, 
railroad cars, metal shelving, shelters, 
and the like. This presented an inter- 
esting challenge which was solved 
with the development of the stagger 
weld (Fig. 4). It consists of dots or 
short straight-line welds slightly stag- 
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gered so that they lie along two or 
more parallel lines. The tools for 
making this type of weld are the 
simplest of all, consisting, like those 
for the wave weld, of a shaped ele- 
ment pressed against a plate. They 
are applied to the thin sheet side of 
the work. 


Sandwich Welds 


Serious objections were made by 
various fabricators to the indenta- 
tions on the surface of the work pro- 
duced by the application of the pres- 
sure welding tool. For the most part, 
the objections were based on ap- 
pearances; in some cases, when a 
smooth-finish surface of the finished 
work was required, the grounds were 
technical. 

The first development to overcome 
these objections was a new type of 
weld where the indentations appear 
on one side of the weld, the other 
side remaining smooth. Tests have 
shown the new weld to be somewhat 
stronger than the weld with indenta- 
tions on both sides. 

Next was the development of a 
method where a third piece of metal 
was used to fill up the indentations, 
the three pieces being welded to- 
gether in a single operation. This 
proved satisfactory and eliminated 
the pressure tool indentations on both 
sides. However, the ultimate develop- 
ment was the sandwich weld. In this 
process, the third piece of metal is 
sandwiched between the two work 
pieces, and all three welded together 
in a single operation. 


Lap Welds 


An especially interesting problem 
was submitted by a Government de- 
partment, which specified the manu- 
facture of large thin-walled sheet 
metal boxes or containers which were 
required to be air-tight, moisture- 








Fig. 1—Typical trap welds made by cold welding. 
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Joint distorted 


Direct Pull on 10-32 
Threaded Steel Stud,Lb 
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0 0.1 0.2 
Extension in In. 
Fig. 2—Curve showing direct load ys. ex- 
tension of trap weld joint with a standard 
10-32 thread screw stud. 


Fig. 3—View of both sides of a wave welded 
joint. 


Any 








Fig. 4—The stagger weld for welding thin 
metal sheets to heavy bar stock consists of 
staggered dots or straight line welds on 


two or more parallel lines. 





Fig. 5—A thin wall aluminum container 
fabricated by cold welding using a lap joint. 
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Fig. 6—A small silver contact cold welded 
to a copper strip. 


proof, and made out of single sheets. 
The limited quantities involved did 
not justify the construction of the 
large and expensive tools. 

A slight re-design of the container 
blank permitted the sides of the con- 
tainer to overlap slightly (Fig. 5), 
allowing them to be lap-welded to 
produce the finished container shown. 

The resulting lap weld is approxi- 
mately 1.3 times as strong as the 
original material. 

When boxes are made from thin 
sheet metal and heat is applied during 
the process, the sides usually warp and 
various strains develop which cause 
other distortion. This working tend- 
ency, however, is completely elimi- 
nated by the cold welding process. 

One simple tool structure design 
enables the same corner welds to be 
used for boxes or containers of any 
size, reducing the heavy casts and 
large, cumbersome tools required for 
press operations. 


Electrical Contacts and Conductors 


Among numerous problems inves- 
tigated by the General Electric Co., 
Ltd. laboratories for the benefit of 
manufacturers of electrical devices, 
several deserve special mention. Sil- 
ver electrical contacts, riveted, silver- 
soldered or brazed to copper or brass 
bars, are subjected in operation to ex- 
treme heat cycles because of arcing. 
With time, the bond between the 
contact and the bar is destroyed or 
loosened. But a simple operation now 
permits the permanent cold welding 
of small or large silver and other 
metal contacts for switches, circuit 
breakers, relays, and the like ( Fig. 6). 

The process can also be used in 
welding heterogenous nonferrous met- 
als, frequently required in the elec- 
trical industry. Commercial copper, 
pure electrolytic copper, beryllium 
copper, brass, silver, aluminum, lead, 
nickel, and their alloys, including 
monel, are easily cold welded each to 
the other. In addition, it is now pos- 
sible to cold weld extremely thin non- 
ferrous metal sheets (10 mils and 
less) by using a simple small hand 
tool. This is not practical with heat- 
welding methods. 

Various welds on many different 
conductors can be accomplished by 
cold welding (see Fig. 7). These in- 
clude a two-conductor cross-weld, 
welding a small copper wire to a 
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copper-clad steel rod, welds of two 
conductors—of the same or dissim- 
ilar metals—ferrous and nonferrous, 
stranded conductors, and pigtailing a 
conductor. 

The Copperweld Steel Co., which 
supplies heavy copper-clad steel rods 
for grounding purposes, has devel- 
oped, under a license from the Kold- 
weld Corp., an efficient method of 
connecting conductors, making per- 
fect contact, as shown at B in Fig. 7, 
where a copper-clad steel rod has 
welded to it a small copper wire. It is 
interesting to note that, although the 
pressure was sufficient to distort and 
displace the steel conductors, a thin 
layer of copper was always present 
and the welding took place between 
the two copper surfaces. The weld 
proved to be mechanically stronger 
than the wire itself. 


Other Applications 


Many other uses for cold welding 
have been found in various fields. A 
simple tool has been developed for 
joining thin metal sheets or strips to 
increase the length of plate for con- 
tinuous runs without retreading. Cold 
welding can also be used for increas- 
ing the length of coiled metal for 
continuous processing. 

Cans and other containers made 
from 0.010-in. aluminum are being 
developed for an oil company. These 
containers will have a rectangular 
shape, which has a great advantage in 
affording flat surfaces for printing 
and display advertising. 

Large tubes have been made for a 
musical instrument manufacturer to 
replace the former extruded resona- 
tor tubes used in xylophones, which 


Fig. 7—Cold pressure welding has found many applications for joining electrical conductors. 
Some typical welds are shown here. 
















































heretofore had to be polished 4p; 
carefully handled. Employing 
welding, these tubes can now be map. 
ufactured from well-finished shee. 
metal stock. Round wooden dowe 
or rods have also been covered wit) 
thin-gage aluminum sheet by thi 
process. 

For packaging or sealing varioy 
electrical and other units in air-tighy, 
moisture-proof, thin-walled alumi. 
num containers, cold welding meth. 
ods have been found to be both inex. 
pensive and satisfactory. Collapsib\ 
tubes, such as those used for tooth. 
paste, are end-sealed by cold welding 
to produce a more satisfactory seal 
and prevent the contents from seep. 
ing through the normal double-edged 
fold. This tube can be used success. 
fully for oils, perfumes and other 
compounds marketed in collapsible 
containers. Aluminum bottles can be 
easily made by extruding the bottle 
upside down and the base is then 
closed by cold welding a circular disk 

For fixing thin plates, such as cov- 
ered plates to castings and heavy 
frames, cold welding can be used ir 
the manufacture of radio chassis an 
other portable units. 

A number of companies are ex. 
perimenting with joining conductor 
quickly and easily in the field. Two 
types of tools have been developed. 
one for light wires up to 0.048-in 
dia. and the other for wires up ¢ 
0.144 in. in dia. 

Application study, by General Elec- 
tric Co., Ltd., Koldweld, and their 
licensees, is continually adding to the 
ever widening field of cold pressure 
welding applications, an_ effective 
testimony to the versatility of the 
new process. 
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aterials & Methods Manual 


is is another in a series of comprehensive articles on engineering 
materials and their processing. Each is complete in itself. 
These special sections provide the reader with useful 
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data on characteristics of materials or fabricated 


parts and on their processing and application 














Mechanical Finishing of Metals— 
for Decorative Purposes 


by John B. Campbell, Associate Editor, Materials & Methods 


Consumer products must have eye appeal to sell, and this eye appeal 
must be inherent not only in the mechanical design of the product but 
also in its surface finish. Some methods of producing attractive 
surface finishes on metals have been covered in previous Manuals; 
this one deals exclusively with mechanical processes—polishing, 
buffing, brushing, blasting, and tumbling and burnishing. These “unit 
operations” of mechanical finishing are evaluated as to advantages, 
limitations and control of process variables. In addition, specific 
finishing procedures are outlined for each of the major groups of alloys. 
This comprehensive Manual should provide the engineer and designer 
with a sound basis for intelligent selection of mechanical finishing 
procedures for his metal products. 
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The life of a product designer would be 
a lot simpler if performance were his only 
worry. Unfortunately, the human beings 
who must buy his brain-child want a little 
more. The designer need only imagine him- 
self as consumer to be aware of the great 
economic significance attached to attractive 
surface appearance of metal products. 

Pleasing metal surfaces can be obtained 
in a number of ways. Some of these meth- 
ods have been discussed in previous “Mate- 
rials & Methods Manuals,” including Or- 
ganic Finishes for Metals (No. 32), Elec- 
troplated Coatings (No. 38), and Coloring 
of Metals (No. 50). The present Manual 
is intended to round out the decorative fin- 
ishing picture by concentrating exclusively 
on mechanical methods used to produce de- 
sirable metal surfaces. 

Mechanical finishing, of course, is a 
broad term. But this article will be con- 
cerned only with processes used specifically 
to produce certain characteristic surface fin- 
ishes. Thus, sand blasting to remove scale, 
and grinding to remove burrs will not be 
covered, as they are essentially “cleaning” 
processes. And honing and superfinishing to 
produce favorable wear surfaces will be 
omitted because their object is essentially 
utilitarian. 

It should also be emphasized that this 
Manual is not intended as a detailed instruc- 
tion booklet for finishing superintendents, 
let alone individual operations supervisors. 
Rather, it has been planned to assist those 
engineers and executives who are concerned 
with materials problems in product design. 
Surface appearance is only one of many 
decisions which must be made, but it is 
probably one of the most important dollar- 
wise. 

With these purposes and limitations in 
mind, the content of this Manual has been 
organized as follows: (1) A brief outline 
of the different types of finishes which can 
be obtained on metals, the methods used to 
produce them, and the selection factors 
which should be considered. (2) Descrip- 
tions of the various “unit operations” of 
mechanical finishing, including advantages, 


The Selection Problem 


limitations, control of variables, and details 
on the essential process ingredients. (3) 
Further details on mechanical finishing pro- 
cedures as applied to specific groups of 
alloys. 

Considering the wide variety of mechani- 
cal finishes, it is perhaps a little risky to 
talk in terms of “standard” finishes. How- 
ever, there are eight different types which 
are generally recognized, and these are listed 
below in order of descending brilliance: 

1. Mirror—no surface defects visible. 

2. Bright Buffed—no surface defects, but 

less brilliant. 

3. Bright Satin—no surface defects vis- 

ible, but finishing lines visible. 

4. Regular Satin—no surface defects vis- 

ible, heavier lines. 

5. Satin—some slight defects, heavy lines. 

6. Dull Satin—very heavy lines. 

7. Bright Matte—etched or frosted finish 

with some luster but no lines visible. 

8. Dull Matte—dead etched or frosted 

finish with no luster and no lines 
visible. 


All of these finishes can be produced by 
polishing, buffing, brushing, tumbling or 
blasting—alone or in sequence with one 
another. In addition, attractive scratched 
and dimpled surfaces can be produced by 
somewhat more specialized processes, such 
as engine turning, engraving, embossing, 
hammering and shot blasting. Because of 
their relatively limited application, however, 
these latter methods will be covered only 
briefly in this Manual. 

Selection of the proper finish is largely 
an economic problem. Obviously, low unit 
cost can be achieved only by choosing the 
cheapest finish that will serve the end 
purpose. Generally speaking, the more or 
less standard finishes listed above are in 
order’ of decreasing cost of production. 
Therefore, disregarding such factors as con- 
sumer taste and maintenance cost, matte 
finishes are to be preferred to satin finishes, 
and satin finishes are to be preferred to 
mirror surfaces. 

Unfortunately, complicating factors can- 





















































not be ignored. Smooth, bright surfaces log} 
cleaner and, in fact, can be kept cleaner y. 
cause there are no ridges to catch dirt, Hoy. 
ever, oil and grease are much more readily 
visible on mirror surfaces than on lowe 
finishes; this difficulty has led to use of 
satin finishes on much kitchen and cafeteri; 
equipment. High mirror finishes are ¢. 
tremely popular on consumer items, by 
there are many cases where lower finishe 
would suffice provided that the items wer 
not forced to compete for attention with 
other highly finished parts. One possibility 
which should always be considered, «. 
pecially on large flat surfaces, is a cop. 
bination of finishes having contrasting grain 
or brightness. 

Once the finish has been chosen, there 
remains the question of what method to use 
There is always the temptation to utili 
existing equipment and supplies and, «. 
pecially, for small runs, this is generally the 
most economical course. For long runs, hov. 
ever, the possibility of achieving lower unit 
costs by newer methods should always ke 
investigated. Tremendous savings can often 
be realized by installing tumbling equip. 
ment or automatic buffing machinery. 

Sometimes the most economical finishing 
sequence is one involving two or thre 
different methods of finishing. Unless de. 
tailed cost figures are available to the en- 
gimeer as a result of long and varied 
experience, such combinations are usually 
discovered only through experimentation. 

Finally, the finishing processes selected 
must be compatible with the design and 
fabrication of the part. Sharp angles are 
difficult to polish but are often handled sat- 
isfactorily in a tumbling barrel; on the other 
hand, large flat surfaces are generally mor 
satisfactory polished and buffed than tum; 
bled and burnished. Polishing operation At 
preceding drawing must allow for subs 0s 
quent coarsening of the surface, and greaymyytt, 
buffing compounds must be removable byte o 
the cleaning system in use. It is clear th mos 
selection of both finish and method sqgporasi 
closely tied up with the many other ccgjprter 


cisions which comprise product design. Of n¢ 
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Mechanical Finishing Processes 


It would be impractical to discuss all 
possible finishing procedures in the space of 
this article. But there are certain basic 
operations involved in practically all com- 
monly-used sequences. These are polishing, 
buffing, brushing, tumbling and blasting. 
A knowledge of these basic processes is pre- 
requisite to an understanding of the possi- 
bilities and limitatioris of decorative metal 
finishing. 
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Polishing 


Just where finish grinding stops and 
polishing begins is sometimes more a matter 
of opinion than of technical distinction. 
Perhaps the best way to distinguish between 
them is to realize that the purpose of finish 
gtinding is not so much to produce a 
specified appearance as it is to remove scale, 
burrs and gross imperfections. The object of 
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polishing, on the other hand, is to produd dher 













surfaces having definite appearance chat th 
acteristics. Or, more specifically, polishing Sijgpomey 
sometimes defined as “the use of flexibigg™produ 
wheels or belts, coated with adhesive ™ i 

01 


abrasive grain, to produce desirable suria® 


on metals where dimensional requirem¢" Hage si 





are not exacting.” reel 
Although metal polishing is much Oe f 
than recorded history, it is still mor owe) 
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“apt” than 2 science. The sequence of opera- 
sions required to produce a surface of 
pecified characteristics on a given metal 
varies greatly im different polishing rooms, 
and often varies to some extent among op- 
orators iD @ single polishing room. However, 
look Mali as automatic machinery grows in popularity, 
t he. Mic is only natural to expect that metal polish- 
How. Maing will eventually be standardized, just as 
adily mmheat treating and electroplating have been 


lower Mm in recent years. Even now, despite the com- 
se of fMmplexity of the factors governing polishing, 
ctetia Most types Of finishes are commercially 
© ex. reproducible within rather close limits, as- 


- bur fuming normal manufacturing care. 
Essentially, polishing involves wearing 
jown the ridges on a metal surface by 
Lbrasive particles of progressively smaller 
ie which produce a surface of progres- 
sively finer scratches. The amount of metal 
removed is small and can be reduced still 
rther if suitable lubrication is provided. 
The most economical polished finish to 
coduce is the roughest acceptable one. 
me materials are more difficult to polish 
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10 use, 
stilize than others, but generally it can be said 
d, e-fmmthat mechanical design, not choice of ma- 
ly thelmmiterials, governs cost. Parts with small radii, 
hov- eep grooves and undercuts are costlier to 
t uitpolish than parts with sweeping curves, 
ys belMmlaree radii and no grooves or undercuts. 
often (brasives—One of the most important 
equip-(mmactors in polishing is the. type and size of 
» Bbrasive, whether used on wheel or belt. An 


ishinglmebrasive for metal must meet several quali- 
threelammications. These include hardness; toughness; 
ss de-mmaiformity in chemical composition, crystal 
he en-fmmetructure and grain size; and high capillarity 
variedamto aid wetting with glue. Furthermore, its 


ssuallyfmmphape must be controlled to retain a cutting 
ation dge under specified conditions. 

elected Abrasives used on metals include fused 
on andgmmead unfused aluminum oxide, silicon car- 
les atte, emery, pumice, rouge, chromium 
led sat-fmpride, quartz, tripoli, lime, diatomaceous 
e othergmeath and chalk. Some of these have rather 


y mormmmreak cutting action and are used only in 


t 


n tuning operations. 


ration”: At one time, natural emery was used 
subsefime-most exclusively for metal polishing. How- 
greatammerer, because of its relatively slow cutting 


ible byte on hard metals, natural emery has been 
ar thal™mlmost entirely replaced by manufactured 
od arm tasives. Nevertheless, some polishers still 
her teler emery over manufactured abrasives 
an ot nonferrous metals. 

Alumina is by far the most important 

brasive used today. It is available in stand- 

( sizes ranging from 4 to 240 mesh 
Mteened, flour sizes 280 to 600, and addi- 
onal unclassified flours. The abrasive is 
foduced in two principal forms to satisfy 
Hierent finishing requirements. Sharp- 
Weed, angular grains are used for light 
1 as bronze and aluminum, while 
ky grains are used for steel and 
‘materials having high tensile strength. 
f grains are also produced in 
oughened grades suitable for 


“tuction work where more rugged service 
ive af require 
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. ld ‘ lL ° 

ch old ® fabricator. The trend in recent years, 

nore MmPOWever, | 


s been toward the use of factory- 


HOD ‘OVEMBER, 1950 








Mechanical Finishing 








Despite innovations, the set-up polishing wheel remains the old stand-by in metal finishing work. 
(Courtesy Norton Co.) 


coated wheels and belts which offer greater 
uniformity. 

Polishing wheels,. whether set up by 
supplier or fabricator, generally consist of 
cotton fabric, wool felt, sheepskin leather, 
walrus leather, bullneck leather, canvas or 
leather-covered wood. What is probably the 
most commonly used wheel is made up of 
full disk or sewed pieced buff sections glued 
or cemented together to form a wheel of 
desired thickness. Such wheels are used for 
general-purpose polishing of ferrous and 
nonferrous metals. 

Canvas wheels of varying construction 
and density are used for “roughing out” 
iron and steel and both ferrous and non- 
ferrous castings. Sheepskin wheels, also 
available in a wide range of densities, are 
preferred for fine grit work where flexibility 
is needed. Despite fairly high cost, walrus 
hide is used in fine finishing of firearms, 
cutlery, silverware and parts of brass and 


high-grade carbon steel. This material is ad- 
vantageous for grease wheel polishing be- 
cause it can be cleansed of grease and oil 
merely by soaking in gasoline. Wood cov- 
ered with oak-tanned back leather is used 
to polish flat work, such as cabinet hard- 
ware and cutlery, as well as sewing machine 
parts and hand tools. 

Felt wheels are used mainly for dry fine 
finishing and grease wheel operations. These 
wheels can be obtained in densities ranging 
from “flint hard” to “extra soft.” In order 
of decreasing density, such wheels are suit- 
able for steel forgings and hard alloys, steel 
castings, high polish before plating, cast 
iron and stainless steel, copper and alumi- 
num alloys, and zinc die castings. In addi- 
tion, felt is used in the form of “bobs”— 
small, irregular-shaped pieces useful in 
polishing internal and irregular-shaped sur- 
faces. 

Bullneck leather has an open grain which 
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This stainless steel part is being polished by means of an endless abrasive belt and a pressure pad. (Courtesy Armco Steel Corp.) 


provides good adherence for glue and grain, 
so it is often used for heavy polishing on 
cast iron and steel. In larger sizes, however, 
it can be replaced by a leather compress 
wheel which, in the long run, is less ex- 
pensive. 

The compress wheel is a good general- 
purpose wheel and is especially suitable 
where it is necessary to form the face to 
suit irregular shapes on the work. It is 
usually made in canvas or leather, and is 
available in a range of densities. The canvas 
wheel is most popular, and is used for 
roughing, dry polishing and oil and grease 
work, especially on cutlery and small tools 
The walrus hide wheel is used for fine 
finishing and high color. 

Selection of the proper type of wheel is 
largely dependent on the degree of resilience 
required. Diameter and thickness, of course, 
are governed by the size and shape of the 
article to be polished. 

Abrasive Binders—Until recently, hide 


glue was almost universally used as the 
binder in polishing wheels, but now it has 
been replaced to a certain extent by cold 
cements. A cement-bonded wheel is easier to 
set up as no heat is required, and cold 
cements are generally preferred for 150 
mesh and coarser grits because of the fast 
cut possible. A good grade of glue or 
cement is essential for polishing wheels, and 
economies cannot be realized through pur- 
chase of cheap binder. 

Abrasive Belts and Strips—The common 
name for abrasive belts and strips is ‘‘sand- 
paper,” but this is something of an overt 
simplification. Abrasives used on belts and 
strips are flint, emery, silicon carbide and 
alumina, with the last by far the most im- 
portant. Backings used in metal polishing 
are cloth and combinations of cloth and 
paper or cloth and fiber, bound with glue, 
synthetic resin cements, or both. The abra- 
sive-coated backing is used either as strips 
applied to the face of special contact wheels 


or as endless belts running over conud 
wheels or curved hand-blocks. 

An important consideration in selecti 
endless abrasive belts is the type of conta 
wheel to be used. Since the work 1s he 
against this wheel, it is clear that thos 
factors discussed in relation to wheel sele 
tion can also be applied here. Canvas 
leather compress wheels of varyin ties 
are often used, and pleated-con 
wheels are common for light cont 

Lubricants—Lubricants are im 
polishing, not only to prolong 
the wheel or belt, but principal]; 
the degree of finish obtained. A 
wheel produces a less shiny su 
fewer microscopic burrs. Lubrica: 
generally used on wheels coarse! 
grit. Careful selection of lubrica 
duce the number of different 
required in a polishing sequence. 

Lubricants ordinarily used are 
of tallow and stearic acid appli 
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form, OF mixture of kerosene and machine 
oil applied with a swab. Buffing compounds 
ae sometimes used where minimum lubri- 
cation is desired. Saponifiable lubricants are 
desirable for ease of removal. 

Greaseless Polishing—One of the most 
significant advances in metal polishing has 
been the development of greaseless polish- 
ing compounds. These compounds are com- 

of abrasive, glue in the jelly state, 
and various accelerators which set the glue 
on contact with air. Applied to a wheel, the 
compound dries in a few seconds, forming 
3 flexible abrasive head. Since these com- 
pounds can be used on wheels, buffs or bobs 
of practically any size, they are especially 
valuable in polishing hard-to-reach surfaces. 

With coarse-grained compounds on rela- 
tively hard wheels, greaseless polishing pro- 
duces results similar to those of set-up 
wheels. But generally the wheels or buffs 
ysed are much softer than the conventional 
set-up wheel. Fine grain sizes on soft wheels 
impart a satin or matte finish similar to a 
rampico finish but with less metal removal 
and better color. The greaseless method is 


iwidely used for all-over finish, especially 


where the surface does not require much 
roughing. Decorative effects can be pro- 
duced by color buffing first, then toning 
with greaseless polishing those areas which 
appear in the openings of a design mask. 
Whereas set-up wheel and belt polishing are 
used almost entirely as preliminary finishing 
operations, it is clear that greaseless polish- 
ing can be used to produce desirable end 
finishes. 

Equipment—Both wheel and belt polish- 
ing require lathes with sufficient power to 
maintain spindle speed under load without 
vibration. This speed, of course, should vary 
according to the surface speed desired for 
specific operations. Exhausts must be sup- 
plied on the lathes. For belt polishing, a 
back stand must also be provided. These 
back stands are equipped to maintain con- 
stant tension on the belt to eliminate slip- 
ping and to assure proper tracking. A 
variety of portable and hand equipment is 
also used in polishing, especially on small 
parts, 

Sequence and Technique—Experience has 
proved that it is preferable to “rough out” 
with as fine a grit as economically possible 
0 that succeeding grits are not overworked 
il removing coarse or roughing scratches. 
The choice of finishing grit size depends 
on the operations scheduled to follow im- 
mediately after polishing. (Polishing se- 
quences to be followed by drawing opera- 
tions should be extended to compensate for 
the “opening up” of the surface accompany- 
ing drawing.) Intermediate grain sizes 
should be spaced at 40- to 60-mesh intervals 
‘ot most economical operation. For instance, 
‘material requiring a No. 100 roughing 
tit cannot be economically polished to the 
‘me finish in the same number of steps as 
‘material requiring only a No. 150 rough- 
"8 grit. Wheel speeds are generally speci- 


hed in terms of surface feet per minute, 
wcanlag the speed at which the outer edge 
ufos, M 


st economical speed for set-up 
mr seems to be about 7500 sfpm. 
oe speeds, especially on thin sheet, may 
color or distort the metal; and on low- 
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melting metals, it is important that surface 
fusion be avoided. In most cases, optimum 
speeds can only be determined by experi- 
ment. 

There are innumerable “do’s and don'ts” 
for metal polishers, but these need not be 
discussed here. The great number of vari- 
ables involved, however, make it essential 
that the metal polisher be highly skilled 
and experienced. 

Sand Bobbing—Sand polishing or bob- 
bing is the name given to a type of finishing 
performed without a coated wheel or belt. 
In this process, a mixture of pumice and 
water or oil is applied between the wheel 
and the work. Felt or walrus hide wheels 
are commonly used. The method is used to 
remove scratches and pits from metal— 
usually sterling or other precious metals. It 
produces a fine-lined or scratched finish 
similar to that left by a polishing wheel. 


Buffing 


Buffing almost always follows a polishing 
operation, and it often follows other finish- 
ing processes, such as brushing or tumbling, 
where higher luster is desired. Essentially, 
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the buffing process amounts to a further 
surface refinement by means of finer abra- 
sives and more flexible wheels than are 
used in polishing. 

A lustrous surface can be produced by 
buffing before the surface has been polished 
down, but grain scratches in the work 
remain. Preceded by proper polishing 
methods, however, buffing can produce 
mirror-like surfaces. In general, hard ma- 
terials must be polished to a finer finish 
before buffing than must soft materials. 

The buffing process is performed by 
means of a revolving cloth “buff” charged 
with buffing compound. Buffing is generally 
considered to consist of two separate steps. 
The cutting down operation utilizes a sharp 
or fast-cutting compound to smooth the 
surface. The second step, known as coloring, 
uses a milder compound designed primarily 
to heighten the luster. Often, these two 
functions are performed simultaneously by 
means of a cut-and-color compound with 
intermediate cutting action. This short cut, 
however, does not bring out the highest 
possible color. 

Buffing Compounds—Buffing compounds 
consist of abrasives held in a binder-carrier 


A greaseless polishing compound will be used to produce a fine finish on this magnesium alloy 
sheet. (Courtesy Dow Chemical Co.) 
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which is a mixture of greases. The amount, 
type and size of abrasive depend upon the 
material being polished and the finish de- 
sired. 

One of the oldest and most widely used 
buffing abrasives is tripoli, actually amor- 
phous silica. It is particularly useful on non- 
ferrous metals, and the amount of binder 
is varied according to the type of service 
desired. For instance, a greasy grade is used 
on automatic buffing machines for alumi- 
num castings and stampings where fast cut 
is wanted. At the other extreme, a dry 
grade is used for light work on aluminum 
or brass stampings and zinc die castings or 
for coloring copper-plated parts. An inter- 
mediate mixture can be used as a cut-and- 
color compound. 

An abrasive similar to tripoli in that it is 
primarily amorphous silica is sometimes 
called white coloring compound. Finer grain 
and freedom from iron and clay make this 
material better for coloring. It also is used 
on nonferrous metals. A cut-and-color com- 
pound often used consists of a mixture of 
white coloring compound and tripoli. Hard, 
crystalline silicas can also be used but they 
are poor for hard metals as the grains do 
not break down to provide fresh cutting 


edges. This form of silica also has low 
grease absorption. 

Vienna lime, consisting of unslaked cal- 
cium and magnesium oxides, was originally 
developed for nickel-plated work but is also 
used extensively on copper-plated work 
where a clear, high luster is desired. Greasy 
grades are used on jobs such as large plumb- 
ing fixtures, furniture tubing, stove parts 
and auto bumpers. Drier compounds are 
used to color small nickel-plated objects. 
Added color can sometimes be obtained by 
mixing Vienna lime with a small amount 
of red rouge. 

Technically, rouge is just another name 
for iron oxide. Iron powder may be red, 
yellow, brown, purple or black, according 
to its state of oxidation. A soft, fine red 
rouge, bound with a little grease, produces 
high luster on metals such as gold, silver, 
sterling, platinum and brass. A somewhat 
coarser purple variety, called crocus, has 
been widely used in the past to bring up 
mirror finishes on brass, aluminum, copper, 
lead, tin plate and soft metals. A cut-and- 
color compound, known as pink rouge, is 
actually a mixture of red rouge and alumina. 

Some abrasives called rouge actually con- 
tain no iron oxide at all. One example is 


Safety deposit box doors of stainless steel are buffed for high luster. 
(Courtesy Armco Steel Corp.) 





Buffing brings up a high luster on this aluminum casting. (Cow- 
tesy Aluminum Co. of America.) 

































white rouge, which is made from pure 
alumina. Originally developed to Coleg 
chromium plate, it is now used extensively 
on stainless steel. 

Buffing Compound Binders—Many dif 
ferent substances are used as binders {, 
buffing compounds. Probably the most cop, 
mon is beef or mutton tallow, Which 
completely saponifiable and easily emyj; 
fiable. Stearic acid also saponifies cp, 
pletely and is combined with tallow in yay, 
ous propertions according to the Melting 
point desired. Additives such as petroleys 
jelly and rosin are sometimes used to jy, 
crease “tack” and control back transfer 
compound from the work. They are usehj 
if present with emulsifiers and saponifie, 
so that the work can be readily cleaned, 

There are countless other binders us 
Most of them are less expensive than talloy, 
stearic acid or petroleum jelly, and x 
sometimes mixed with them to cheapen tk 


jt she 


Li 


of b 


compound. However, the additional cley Tl 
ing problems posed by these cheap bindes fi valu: 
generally offset any momentary economig MM ince 


In addition, the buffing operation qj 
also be accomplished by means of greaseles 
compounds. The characteristics of the 
compounds have been described earlier, by 
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should be noted here that their grit size 
age extends from 80 to 450, thus virtually 
sncompassiNg both polishing and buffing 
tions. 

Peed Buffing Compounds—An impor- 
tant step in the modernization of finishing 
procedures has been the development of 
Jiquid buffing compounds. These compounds 
actually consist of abrasives suspended in 
water-grease emulsions which can be 
sprayed onto the buff as required, the water 
quickly evaporating. They are available in 
rypes and grades suitable for all working 
surfaces. 

Such compounds offer a number of ad- 
vantages. They save time on the part of the 
metal polisher. Regulating the spray so that 
only the required amount is applied can 
save up to 50% in weight of compound, 
and stub waste is eliminated. At the same 
time, buff life is increased when the amount 
of buffing head is carefully controlled. 

The liquid spray method is particularly 
valuable in automatic buffing operations, 
since the compound can be brushed evenly 
over the buff surface as it is applied. This 
technique is being used on auto body mold- 
ings, hub caps, bumpers, reflectors and other 
mass-produced large-area parts. 








Buffs—There are three general types of 
buffs—full disk, pieced and bias. In the full 
disk type, each ply is a one-piece cloth disk 
with every two layers slightly rotated to 
equalize wear and insure balanced weight 
distribution. Standard thickness is 20-ply, 
or about 4 in. When these buffs are made 
with just one row of sewing around the 
arbor hole, they are called loose buffs. They 
can be sewed in any desired pattern, e.g., 
spiral, square, concentric, etc., to provide 
added stiffness. 

The types of service intended for the buff 
determines proper cloth weight and cloth 
count. Cloth count is measured by counting 
the number of threads per inch in both 
directions. Thus, a count of 86/93 means 
the cloth has 86 threads per in. in one 
direction and 93 in the other. 

Full disk cloth is available in a wide 
range of cloth count. Cloth counting 86/93 
is used where fast cut with long wear is 
necessary, as in automatic or semi-automatic 
operations on steel, nickel plate or chro- 
mium plate. Cloth counting about 80/92 
is used for fast cut on fine work such as 
jewelry, sterling, and plated flat and hollow 
ware. It is also used to cut aluminum and to 
color chromium plate. 
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A more general-purpose cloth is one 
counting about 64/68 or 64/64. It can be 
used to cut and color the softer metals, 
including the production of satin finishes. 
In addition, cloth of this count is often 
modified to broaden its usefulness; thus, its 
stiffness can be increased to provide more 
cutting action or decreased to give more 
color. The softest standard buff cloth is 
48/48 or 44/48, used for silver and other 
fine metals where light cut and high color 
are wanted. This weave also is suitable for 
satin finishing. 

The folded full disk buff, consisting of 
full disks folded in quarters or eighths, 
assembled radially and sewed at the center, 
provides fast cut and has the advantage of a 
broken face which breaks up buffing lines. 

Pieced buffs are so called because the buff 
section is composed of irregular-shaped cloth 
strips, laminated between two outside covers 
of full disk cloth. Other factors equal, the 
qutting rate of such buffs is determined not 
by the full disk cloth count but by the types 
of sewing and the spacing of the sewing in 
the pieced sections beneath. The closer the 
stitching, the stiffer the buff and the faster 
the cut. Common types of sewing in pieced 
buffs are spiral, sun ray, curved tangent, 


Automatic buffing machinery can lower the unit finishing cost on mass-produced items. (Courtesy Murray-Way Corp.) 
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This small mechanical finishing department is equipped with an extensive dust collection system, 
especially important in magnesium fabrication. (Courtesy Newcomb-Detroit Co.) 





The satin finish applied by scratch brushing improves not only the appearance but also the 
heating efficiency of this aluminum cooking utensil. (Courtesy Aluminum Co. of America.) 
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square, parallel and concentric. Spiral-sewey 
buffs are among the oldest and most Widely 
used, with 3-in. spacing most Popula 
Bleached, unbleached and colored cloth j 
used in pieced buffs. Buffs contaipin 

g 
colored cloth are cheaper but have shore; 
wear life. 

The bias-type buff is particularly adyay 
tageous for heavy duty applications. This 
buff consists of cloth strips cut on the bias 
and wound around a center to which jt ; 
attached. The gathering of the mate;iy 
forms puckers or pleats, which incre 
stiffness. The puckers provide a wide {x 
width per section, and the broken fx 
crosses buffing lines, thereby reducing dire. 
tionality in finish. Some proprietary types 
feature holes and channels for ventilation: 
these keep the buff cooler under the his) 
pressures used in automatic buffing, — 

A buff of entirely different constructiy, 
than the conventional types is the strigy 
brush, designed for maximum flexibiliy, 
Such wheels are built like a circular brus 
but with string, wick or cord radiating frog 
the hub instead of wire or bristle. Th 
string wheel is the softer and is ws 
mainly for coloring. The cord wheel is suit. 
able for cutting operations where the cop. 
tour is such that maximum flexibility j 
essential. 

Technique and Equipment—Speeds 
in buffing vary from 3,000 to 15,000 sfpm 
Slower speeds are used with flannel buf 
and with some greaseless compounds. for 
most operations, a speed of 10,000 sfpm. i 
about right. Higher speeds tend to throv 
compound and fabric frays rapidly. Operator 
skill is as important in buffing as it is in 
polishing. 

Various types of automatic and semi 
automatic machines and variable- or co 
stant-speed lathes are used in buffing open 
tions. Since buffs vary in size from 2 | 
20 in. in dia. or more, variable speed lathes 
are to be preferred so that proper surfat 
speed can be maintained. For wheels 
equal diameter and face, more power 5 
needed in buffing than in polishing. A gou 
exhaust system is also necessary. 


Brushing 


As a decorative finishing process 1 
metals, brushing is probably less importatt 
today than in former years. Nevertheless, ! 
number of useful finishes, both prelimina‘) 
and final, can be produced ‘by wire and not 
metallic fiber brushes. 

Used without polishing or buffing ©om 
pounds, brushing involves primarily ' 
blending or kneading action rather tha 
metal removal. The result is a surface cha 
acterized by long parallel scratches and! 
luster somewhat duller than that obtain? 
from polishing and buffing operations. Eve! 
with fairly soft nonmetallic bristles and 1% 
buffing compounds, brushed finishes 40 1 
compare with buffed finishes where bi 
luster is desired. . 

Tampico brushing, once widely used, ” 
gradually becoming obsolete. This opt 
tion utilizes special nonmetallic brushes 4 
a cake abrasive. It removes metal in sm 
amounts but produces a matte or egg sh 
finish without pronounced parallel lines. 4 
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’ ico ° . . 
ie eh similaf to that obtained with wire 
y 
eels. sae 
¥ rae: application which is becoming 
i 


s widespread is satin finishing by means 
{fine wire brushes. Most satin finishes are 
‘ow produced by means of greaseless 
lishing compounds on soft wheels, since 
pis procedure reduces cleaning problems. 
Greaseless polishing compounds are used 
requently with brushes. However, the ac- 
,| mechanism is more like buffing than 
‘lishing, since the compound is applied 
yosely rather than as fixed abrasive. Gen- 


face : ; 
face erally such Operations are performed in 
iter. Jonjunction with regular polishing and 


ufing sequences. For instance, the fine 
lishing operations preceding buffing can 
ymetimes be handled more economically 
by brushing with greaseless compounds 
han by grease wheel polishing. 

ring Polishing with brushes offers a number 
lity Mot special advantages. Most important is the 
uh high degree of flexibility which allows the 
tom brushes to conform to slight irregularities 
The Mmand, therefore, act uniformly over the entire 
ej surface. This flexibility reduces the danger 
wit MEof tracking or scratching by “wild grains,” 
on. EE which sometimes occurs in polishing wheels. 
» i EE With buffing compounds, brushes appear to 
| have less tendency to develop “drag lines” 


sel Ein. the surface than do cloth buffs. Further- 
pm. ame more, brushed surfaces are believed by some 
us ME to offer better surfaces for plating than 


For ME surfaces produced by regular polishing and 
1. i6 buffing. : 
row Brush Selection—Both wire and non 
ator Me metallic brushes are used to finish metals. 
; inf Wire composition varies according to the 

material being brushed, with harder ma- 


nie etials calling for stronger wires, and vice 
on Mae versa. In general, wire brushes are used for 
er: MEE coarser types of finishes, as they are capable 
» ye of greater metal removal when used with 
the fe polishing compounds. However, brushes 
face Me CONtaining extremely fine wires can be used 
of to produce satin finishes, as mentioned 


- is fag above. Ordinary and treated tampico brushes 
ood fe C22 be used with proper compounds to 
produce a wide variety of finishes, coarse 
and medium in texture. Finer finishes can 
be obtained with cord brushes which are 
cooler acting and more flexible than most 
fot buffing tools. 
rant Regardless of the type of brush used, 
safe ‘here are certain variables which should be 
ary considered. These are fiber size, trim length, 
on fae censity of brush-fill, quality of fill material, 
outside diameter, and surface speed. 
om For instance, brushing action can be 
afm ‘peeded up by increasing the diameter of 
ha fae ‘he wire or fiber. Longest brush life and best 
nat: surface finishes, however, are obtained by 
j 1M “sing the smallest diameter wire which will 
ned fm “0 the job with normal operating pressures. 
vif Wire sizes vary from 0.003 to 0.010 in. in 
fit fe ‘a. Generally, high-quality wire or fiber is 


note ‘lways the most economical choice in the 
igh long run. 

Increasing trim length reduces the density 
, Mf fill at the working face so that the brush 
ofa becomes more flexible and slower acting, 
and but capable of greater depth of penetration. 
ll A satin finish can be approached in this 
el Way. However, finer finishes on hard metals 


A are obtained by decreasing trim length, and 
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cutting of softer and more ductile materials 
is usually improved. Trim length is gen- 
erally regulated in connection with brush- 
fill density, thus making possible wide 
variations in flexibility. 

Within the limitations of the particular 
job and equipment, the largest diameter 
brush is usually the most efficient. Size 
should be decreased only as required by 
lack of clearance or for work on small parts. 

Results can be hurried by increasing 
brush surface speed, although the most 
practical speeds are in the range between 
5000 and 10,000 sfpm. Running the brush 
at low speed increases penetration but often 
does not give satisfactory results. Surface 
speeds of 2900 and even lower can be 
effective with a wire brush having short 
trim and extremely dense fill, but such 
speeds are ineffective for nonmetallic 
brushes used with compounds. For most 
efficient operation, brush surface speed 
should be held constant throughout the life 
of the brush by means of variable speed 
equipment. 


Tumbling, Burnishing 


A complete description of the tumbling 
process would have to cover a lot of ground. 
But this discussion will be limited to its use 
where surface finish, not deburring, is the 
primary consideration. 

Even with this limitation, however, the 
number of different procedures involved in 
common tumbling processes is likely to 
cause some confusion. To avoid this, tum- 
bling processes for finishing will be clas- 
sified here in two ways. First, there are two 
general methods—dry and; wet. Second, 
there are two general purposes—abrasive 
tumbling and lustering. The abrasive tum- 
bling procedures are sometimes known as 
cutting down and smoothing, and lustering 
is also known as burnishing. Both purposes 
can be accomplished by either the dry or 
wet processes. 

Like all other finishing processes covered 
in this section, tumbling is often used in 
connection with other methods. However, 
recent experience has shown that a great 
variety of parts can be completely finished 
by tumbling alone with significant savings, 
sometimes more than 50% compared to 
buffing. The low cost is made possible by 
lack of need. for skilled labor or constant 
attention, ability to use the same equipment 
regardless of design changes, and the less 
time per unit usually required. In addition 
to economy, the main advantage is uni- 
formity of finish. Finishes produced by 
tumbling range from dull matte to a luster 
equivalent to that obtained from buffing. 

Parts ranging in weight from a fraction 
of an ounce up to 75 lb. have been success- 
fully tumbled, but usually intricate parts 
heavier than 4 to 5 oz. or compact objects 
over 1 lb. cannot be polished or burnished 
economically in a free tumbling operation. 

Large parts, hollow shapes or parts with 
heavy sections which would cause them to 
fall in the same position are selectively 
affected in normal tumbling. Such parts can 
be racked or fixed in position in the tum- 
bling barrel so that carrier and compound 
pass through and around them, permitting 
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the mixture to reach all areas of the parts. 
Or, the parts can be tumbled in specially 
designed compartments which restrict their 
motion to a definite direction. In either 
case, barrel rotation is reversed periodically 
to provide uniform action. The latter 
method is used for long, narrow parts, such 
as blades, umbrella ribs, knitting needles 
and cutlery, which would otherwise bend. 

A part having sharp corners or edges, 
large flat areas or poor symmetry and bal- 
ance is generally hard to process, and soft 
materials are more difficult than hard ones. 
The ideal part is small, curved, with no 
deep recesses and with mass evenly dis- 
tributed. Probably the chief disadvantage of 
tumbling compared to competing methods 
is that usually specific corners and edges 
cannot be left unbroken or surfaces un- 
touched. 

Tumbling is sometimes called barrel 
finishing, since a barrel is invariably used to 
produce the tumbling action. Best results 
have been obtained with an octagonal, 
horizontal cylindrical barrel, 18 to 36 
in. in dia., with compartments at least 
18 in. long. Tilting barrels, which pro- 
duce less churning action, are still widely 
used. However, they seem to be of advan- 
tage only for certain special applications, 
such as wire products which tend to become 
tangled if tumbled too violently. Barrel 
construction depends upon the severity of 
service intended. In dry processes, all-wood 
barrels or metal shells lined with wood or 
hard plastic are generally used. Wet tum- 
bling and burnishing call for water-tight 
metal shells, lined with wood or hard 
plastic or coated with rubber or Neoprene. 
Unlined barrels are not suitable for high 
finishes. Barrels are rotated at speeds from 5 
to 60 rpm. depending upon diameter and 
the particular results desired. 

Operating supplies used in tumbling are 
compounds, carrier and media. Compounds 
may contain the abrasives used in cutting 
down or, as in the case of wet tumbling, 
they may be chemicals which assist the 
abrasive action. The grit size used should 
be such that abrasive will reach all recesses, 
fillets, angles and slots without becoming 
wedged in any part of the work. Carrier and 
media are dry solids, of irregular or specific 
shape, which have three functions: (1) to 
separate the parts to prevent impingement; 
(2) to provide pressure for the abrasive 
action; and (3) to provide complete en- 
velopment and contact of all parts of the 
surface with the abrasive. The term media 
usually refers to material that contains its 
own abrasive or burnishing action. 

In some cases, such as self-tumbling, it is 
possible to dispense with one or all of the 
operating supplies. Definite ratios of work, 
compound and carrier or media have been 
established for many different tumbling ap- 
plications, but they are subject to consider- 
able variation according to individual plant 
experience. 

For most applications, the volume ratio 
of parts to tumbling media varies from 1:2 
to 1:10. Special shapes or heavy parts may 
call for a ratio as high as 1:25. The total 
mass should fill at least 50 to 60% of the 
barrel. Speed of the barrel is determined by 
size and shape of the part, choice of media, 
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the metal involved and its strength, degree 
of finish desired and barrel size. Where 
parts and media are large and metal soft, 
for instance, speeds must be slower. Pe- 
ripheral speeds of 100 to 200 fpm. are 
often suitable for cylinders 18 in. in dia. 
or larger, but speeds greater than 70 rpm. 
are excessive regardless of diameter. 

To a certain extent, the choice between 
wet and dry tumbling processes is also sub- 
ject to individual preference. Generally, 
with proper selection of operating supplies 
and speeds, comparable results can be ob- 
tained from both processes. Wet processes 
are much faster than dry processes. On the 
other hand, dry processes utilize lighter 
carriers; this is of advantage for fragile parts 
and also makes it possible to use lighter 
equipment and inexpensive loading, unload- 
ing and separating techniques. In practice, 
dry and wet processes are often combined. 

Dry Tumbling and Burnishing—Pro- 
prietary compounds used for dry tumbling 
usually consist of: (1) abrasive powders; 
(2) abrasive creams; or (3) graded saw- 
dust impregnated with a mixture of abra- 
sives and various animal, vegetable and 
mineral oils. Commonly used abrasives are 
silica, alumina, pumice, limestone and 
rouge. Compounds are expendable, usually 
being discarded after each cycle or partially 
removed and the remainder freshened with 
new compound. 

Carriers and media generally consist of 
vegetable ivory chips, granite chips, quartz 
chips, leather scraps, felt pieces, nut shells, 
macerated corn cobs, wooden shapes of 
hard maple or other hard woods, graded 
sawdust granules or plastic shapes. Some- 
times metal shapes are used. These supplies 
last indefinitely, although chips and shapes 
require occasional cleaning to keep them in 
efficient operating condition. 

Dry burnishing does not give true bur- 
nishing action, since abrasives are used. 
However, Vienna lime or rouge will pro- 
duce surfaces equivalent to those obtained 
from buffing. 

Wet Tumbling—Proprietary compounds 
for wet tumbling are chemical in nature 
and consist of various soaps, alkalies and 
mild acids which act as lubricants, buffers, 
wetting agents, sequestrants and corrosion 
preventives. They are used in combination 
with water or oils. 

Media may or may not be used in wet 
tumbling. Occasionally, where the size and 
shape of the parts allows self-tumbling, the 
wet process is conducted with only the parts 
and a fine abrasive in the barrel. But most 
operations utilize media which may or may 
not be abrasive. Some media frequently 
used are alumina abrasive stones, granite 
chips, quartz chips, limestone chips, soft 
metal slugs, and hard wood shapes. Non- 
abrasive media are generally supplemented 
with abrasive creams of selected grit size. 

No one tumbling medium can be most 
satisfactory and economical for all wet oper- 
ations. Sometimes one type of medium is 
used for the cutting down operation and 
another for burnishing. For some produc- 
tion work, however, the added labor cost 
incurred ia transferring the work from one 
medium to another is not warranted. In 
such cases, it is possible to conduct cutting 
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Toaster shell is polished by tampico brushing. (Courtesy Osborn Mfg. Co.) 


down and burnishing operations with the 
same medium merely by altering the lubri- 
cating properties of the solution. With fine 
alumina, for instance, cutting down can be 
accomplished with the water level 0 to 4 in. 
below the work level, while surfaces similar 
to burnished surfaces can be obtained by 
raising the water level to 2 to 8 in. above 
the work. If small abrasive size and added 
solution are not enough to cushion the cut- 
ting action, buffers such as sawdust, flour 
and scrap leather must be added. 

Disposal of sludge and water are factors 
which must be considered in adopting a wet 
tumbling process. Special materials han- 
dling equipment for loading, separating and 
drying must also be considered, since the 
masses handled are usually much heavier 
than those encountered in the dry process. 

Wet Burnishing—Wet burnishing is used 
both as the final step in a tumbling system 
to produce a high luster and as a single 
cycle for applying a high luster to soft cast 
alloys and parts which do not require pre- 
vious processing by tumbling. For the most 
part, burnishing does not involve metal re- 
moval but rather cold working of the sur- 
face which closes the pores of the metal. 

Two types of equipment are used in wet 
burnishing: (1) barrels which are charged 
with solution, media and parts, and emptied 
completely after each run; and (2) per- 
forated barrels which rotate in a tank of 
burnishing solution. 

Burnishing lubricants include such di- 
versified substances as soap, soap bark, black- 
strap molasses, stale beer, alkaline cleaners, 


cyanide and cream of tartar. Of these, soap 
is most used. Soaps can be neutral, acid ot 
alkaline, depending on whether alkali bax 
and fatty acid are present in exact chemicl 
equivalents or not. A small percentage o 
free alkali or free fatty acid greatly infu- 
ences the properties of soap solutions. Soaps 
vary in solubility, gelling power, ability « 
produce lather, ease in rinsing and viscosity 
and these differences are important in bur 
nishing. High-strength soaps provide opt: 
mum lubricating and burnishing action but 
should not be used where good rinsing 
an important factor. 

Hardened steel balls have been the mos 
popular burnishing media for many yeats 
Since balls will not burnish in corners o 
angles smaller than their own diameter, 
has been necessary to develop a variety 0 
special shapes, such as diagonals, cones, ball 
cones, fin balls, pins and oats. At least three 
other factors must be considered in selecting 
media size. First, size should be smaller fo! 
lighter metals and more fragile parts. Sec 
ond, media size should be such as to preven! 
clogging of holes in the part. Third, {0 
parts which cannot be separated magnet 
cally, media size should be chosen to allo¥ 
separation by screening. A recent develop 
ment has been the use of die-cast zinc slug’ 
as burnishing media, especially for ™ 
lighter metals. 


Blasting 


The use of sandblasting to clean casting 
and shotblasting to increase the ‘atigv 
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The high finish evident on these parts was produced by wet tumbling and burnishing procedures. 
(Courtesy Roto-Finish Co.) 


srength of machine parts are well known. 
Not so familiar, perhaps, is the use of blast- 
ing techniques to produce desirable end fin- 
metals, 
lifferences implied by the use of 
rms as sandblasting, shotblasting and 
gritblasting are mainly differences in the 
material used as ammunition. Sand, of 
tse, refers to ordinary silica sand. Shot 
mmonly used includes steel, chilled iron, 
heat treated cast irom, malleable iron and 
copper spheres. Grits sometimes used are 
soit materials such as walnut shells, macer- 
ated corn cobs, apricot pits, glass beads and 


plastics, or hard abrasives such as alumina 
f cast iron chips. 
Metal shot produces a coarse, dented sur- 


lace, each shot acting as a tiny peen ham- 
mer. Abrasive grits, on the other hand, tend 
(0 produce a fine, scratched surface. By 
proper selection of size and type of abrasive, 
\ variety of finishes, from fine to 

arse, can be obtained. Light metal parts 
an be given a satin finish, and finishes re- 
for enameling, galvanizing, painting 
lar processes can also be produced. 

Pr al factors governing the results 

from blasting are work coverage 

impact, cleanliness, quality and 

of the ammunition. Size of the 

amm on is determined by the type of 
v ng blasted, and the fineness of fin- 
red. Finer finishes are obtained by 
' Shot or grit size; in the case of 
‘iin sheet, small shot sizes are sometimes 
“sential to prevent warping. For fillets, shot 
‘adius should be about one-half that of the 
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cleanliness is important because of the cut- 
ting action of broken pieces and the reduced 
effectiveness of undersize pieces. Impact de- 
pends on the size and density of the shot 
and its volume and direction of application 
relative to the work. The energy absorbed 
by the work, of course, varies with the angle 
between the shot stream and the work. 
Other significant factors are hardness, im- 
pact strength and shape of the shot. 

There are two styles of shot or grit blast- 
ing equipment—air and airless. In one case 
the shot is hurled from the rim of a rotating 
wheel, while in the other it is impelled by 
compressed air. Airless blast gives a long, 
narrow shot stream of uniform intensity, 
and velocity and distribution are closely 
governed. In the wheel method it is neces- 
sary to move the work through the stream. 
Air blast is characterized by much greater 
variations in intensity through the stream. 
The target space can be changed by chang- 
ing orifices or by moving the shot stream. 
Airless blast is the cheaper process and is, 
therefore, used wherever possible; however, 
it loses some of its efficiency when used 
with soft grits. Air blast is especially adapted 
to small areas or areas not easily reached 
with the airless stream. Where only certain 
areas are to be shot blasted, parts to remain 
untouched can be masked with hard rubber 
(70-80 Durometer hardness) or high-speed 
steel (60 to 65 Rockwell ¢ Softer block 
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Different degrees of surface finish can be produced by careful control of the tumbling process. 
(Courtesy Norton Co.) 


fillet. 

Work coverage involves the quantity of 
ammunition used and its distribution across 
the surface. Coverage is, therefore, affected 
by the impelling equipment used. Shot 


ing materials can be used for nonmetallic 
grits. 

Shot and Grits—An indication of the 
broad range of materials used for blast am- 
munition has been given above. Of the 
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metal shots, chilled iron was originally most 
popular, particularly for hardened work. 
However, brittleness of this material has 
been responsible for the development of 
heat treated cast iron shot which is much 
tougher, and the imbedding of chilled iron 
slivers in soft metals has resulted in the use 
of malleable iron for such work. Latest de- 
velopment has been the use of copper shot 
for nonferrous metals; this not only pre- 


vents imbedding of hard particles but also 
the rusting and discoloration resulting from 
residual iron dust. 

Soft grits are not recommended for pol- 
ishing metal surfaces where gloss or high 
luster are desired. However, hot-dip tinned 
and other plated parts acquire a satin fin- 
ish even under extremely mild blasting 
conditions. It is possible that continued ex- 
perimentation with soft grits and blasting 





techniques may result in acceptable fine 
polishing and burnishing procedures. 
Liquid Blasting—Blasting by meap; F 
abrasives suspended in water is known x 
liquid blasting. Results are controlled by 
stream velocity and direction, and type, sin 
and quantity of abrasive. Abrasive sizes 
range from 100 to 5000 mesh. Almost any 
finish can be produced by the proper abr, 


sive or mixture of abrasives. 





Finishes on Metals 


A great number of variables involved in 
mechanical finishing have been discussed in 
the previous section. However, applicability 
of the basic finishing processes to the prin- 
cipal metals and alloys must yet be con- 
sidered. Some finishes are more easily pro- 
duced on one metal than another, and usu- 
ally the procedures are somewhat different. 
This section will include further details on 
these procedures. 


Carbon and Stainless Steel 


Mechanical finishing of ordinary steel 
and stainless steel differs mainly in that 
procedures for stainless require more care. 
Since stainless is more often used for deco- 
rative purposes than plain carbon and low- 
alloy steels, major attention here will be 
devoted to stainless. 

A number of different mill finishes are 
available on stainless steel. The hot rolled 
finish is seldom used as a base for subse- 
quent polishing or buffing, since the rela- 
tively rough surface requires more costly 
finishing. The bright cold rolled finish is 
most often specified for articles to be pol- 
ished or buffed after forming. It is com- 
monly chosen for such items as shallow 
pans, serving trays, and small decorative 
stampings. Where severe forming is re- 
quired the dull cold rolled finish is some- 
times used. It is slightly more difficult to 
polish and buff, but the dull surface is 
sometimes required for the retention of 
drawing compounds in deep drawing or 
severe forming operations. 

Several higher mill finishes are available 
on stainless sheets. These are standard pol- 
ished finish (which can be matched by soft 
lubricated wheels with No. 150 alumina), 
tampico brush finish, and a semi-mirror 
finish. The latter is used to some extent in 
dairy machinery, kitchen and cafeteria 
equipment, soda fountains, architectural 
trim, etc. However, standard and tampico 
finishes are used to a much greater extent 
on sheet than is the semi-mirror finish. 
None of these higher finishes are economi- 
cal where drawing or severe forming opera- 
tions are to be performed, as the finish is 
partially destroyed in such operations. 

A mirror finish can be produced in three 
to four operations, depending upon the 
starting surface. If the starting surface is 
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good, a greaseless polishing operation, using 
No. 200 grit at 5000 to 6000 sfpm., fol- 
lowed by two buffing operations for cutting 
and color at 9000 to 10,000 sfpm., will be 
satisfactory. However, it will usually be 
necessary to polish with No. 150 grit, then 
240 grit or higher, before buffing. Light 
buffing can usually be accomplished in one 
operation with a cut-and-color buffing com- 
pound and similar wheel speeds. Practically 
all strip used for decorative purposes, such 
as auto trim, stoves, refrigerators, etc., is 
brought up with one buffing operation. 

For satin finishes it is customary to use 
greaseless compositions, either 150 or 200 
grit, on loose or pocket-type muslin buffs at 
4500 to 5000 sfpm. Dull or bright finishes 
are obtained by using high or low pressures 
on the work. “Butler” finishes are produced 
by 220- to 240-grit greaseless compound 
with a slight amount of lubricant on sewed, 
loose or pocket-type muslin buffs at 5000 
to 5500 sfpm. 

Aluminum oxide is preferred to silicon 
carbide for stainless because of its greater 
point endurance on materials of high tensile 
strength. Natural emery is not recom- 
mended, since it contains iron which be- 
comes imbedded in the stainless surface and 
causes rust spots. 

Tampico brushing can be used to produce 
a finish similar to the “butler” finish on 
silverware. A surface at least as highly pol- 
ished as standard polished mill sheet is 
brushed with a compound of 150- to 180- 
grit aluminum oxide in kerosene or lard 
oil, or fine pumice and oil mixed to the 
consistency of light paste. A satisfactory 
surface for many purposes can also be ob- 
tained by tampico brushing on the standard 
bright cold rolled finish, but for parts re- 
quiring a good quality finish a starting 
surface of 150 grit should be obtained be- 
fore tampico brushing. If a better quality 
finish is required, it is better to buff first to 
a mirror finish, then apply the tampico 
brush. This, of course, is a much more ex- 
pensive procedure. 

Cut-down buffing of stainless is done with 
aluminum oxide in stick or cake form (No. 
320 grit or finer) and the color-buffing 
operation uses levigated alumina, green 
chromium oxide or stainless steel rouge. 
Buff cloth with a thread count of 86/93 
is generally recommended for stainless steel. 


Because of the properties of stainless an; 
the high buff speeds used, the bias or veny). 
lated type buff is preferred to preven; 
scorching. Speeds up to 10,000 sfpm. ar 
used in buffing. Titanium- and columbium. 
stabilized grades cannot be finished to , 
deep luster; the carbide structures seem 
be responsible for a somewhat cloudy finish. 

Barrel polishing is used on many smal 
stainless parts such as pen points, eyeler 
and grommets. Ball burnishing is used on 
a number of items difficult to buff, includ. 
ing lock covers, glove compartment push 
buttons and similar items which must ult 
mately match adjacent chromium plate. 

The cutting down operation in tumbling 
uses a mineral abrasive and generally : 
small quantity of soap. A mixture of 
alumina and pumice is often used, and 1 
volume ratio from 2:1 to 4:1, abrasive to 
parts, is common. For ball burnishing, stain- 
less steel balls and shapes are preferred, a 
carbon steel balls may require a subsequent 
passivating operation despite the insulating 
effect of the solution. Usual praetice calls 
for wood-lined steel barrels turning at 30 
to 60 rpm. for 1 to 8 hr. One authority 
recommends use of Vienna lime instead of 
soap, followed by a final 20-min. soap treat: 
ment. In this case an unlined, well-vente 
barrel must be used. 

Sand-vapor blasting is sometimes used 00 
stainless panels in building construction 
where both simple and intricate patterns 0! 
contrast are desired. Usually, vapor blasting 
gives a much smoother and finer finish than 
sand blasting and is better where white 
satin finish is required. Main drawback in 
both processes is contamination, which \s 
recirculated and can result in impregnation 
of foreign particles in the metal surface. 
Difficulties can be avoided by passivating in 
straight nitric acid or nitric and sodium 
dichromate solutions. 


Aluminum 


Polishing of aluminum requires lowe! 
wheel speeds and finer abrasives than some 
of the heavier metals. In addition, its high 
coefficient of friction makes proper !ubrice 
tion more important. 

Rough polishing operations are handled 
either by flexible alumina paper disks ° 
endless belts, or by semi-flexible bonded 
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yslin of ¢amvas wheels plus abrasive. the object while pressing an abrasive cloth The same effect can be obtained from fine 
brasives used are 60- to 100-mesh emery against it. Still turning, the object is rubbed stainless steel wool lubricated with soapy 
60- to 120-mesh alumina. Maximum with fine stainless steel wool dipped in oil, water and greaseless polishing compounds. 
“ 4 is 6000 sfpm. Oiling operations are followed by fine mesh emery and a clean Uniform matte finishes can be produced 
ane® by lubricated felt wheels with cloth. This produces a bright silvery finish. inexpensively and rapidly by sand blasting. 
C asive sized 100 to 160 and turning at 
the same speed. On plain flat work, abra- 
ive belts containing 80-, 120-, 140- and 
1g0-mesh grit are used with a lubricant of 
tallow and lard oil or a thin paste of 
paraffin and kerosene. No. 80 silicon car- 
bide on flexible paper is sometimes used 
without lubrication for roughing operations. 
Sand castings always require roughing 
operations, but die castings and fabricated 
articles do not unless surfaces are unusually 
marked. Usually, a single oiling operation is 
suficient, but a higher polish can be ob- 
tained by using No. 100 followed by 220. 
Buffing of aluminum is done by loose 
or stitched muslin wheels with paper 
separators, Charged with tripoli, silica or a 
mixture held with grease or a water-soluble 
binder and turning at 7000 to 7500 sfpm. 
Coloring to a silvery white luster is done by 
open muslin or flannel wheels, turning at 
7500 to 8000 sfpm. and charged with 
Vienna lime, white silica or rouge. Alumi- 
num is usually given a light caustic etch 
between buffing and coloring in preparation 
r anodizing to remove imbedded abrasive. 
Brushes used on aluminum are generally Tumbling to improve surface appearance is becoming an important part of many plant operations, 
10 in. in dia. or less, composed of 0.015-in. and set-ups like this are not uncommon. (Courtesy Roto-Finish Co.) 
wire, and turn at 2000 rpm. Wires of brass, 
stainless steel, nickel or German silver are 
employed. Before a casting is scratch- 
brushed, its surface should be given a “dust” 
blast; if the surface is exceptionally rough, | F | 
a medium sand blast may be necessary. For i ~}- me of 
castings the brush wheel speed should be 
much slower—about 500 to 600 rpm. 
Brushed parts should be immersed in con- 
centrated nitric acid to dissolve out imbed- 
ded wire particles that would otherwise pro- 
vide a potential nucleus for local attack if 
the part should be subjected to corrosive 
conditions. 
Finer wires—generally 0.002- to 0.005- 
in. dia—must be used to produce a satin 
finish. Polishing with No. 120 or 180 
emery, then buffing, provides a good base 
for a wire brush satin finish. On large sur- 
faces, however, a fine sand blast is needed 
ist. A fine finish can be obtained by a 
rotating fiber brush or hand rubbing with 
pumice and oil paste. A finish closely ap- 
proximating a satin finish can be obtained 
by belt sanding with 80, 120, 180 and 240 
emery at 2400 to 3000 sfpm. and hand 
inishing with pumice or steel wool and 
xerosene. Some difficulty is encountered in 
applying a satin finish to large areas uni- 
‘ormly. Further rubbing of the satin-fin- 
shed surface with steel wool, dipped in oil 
and emery powder, plus cleaning with a 
‘ag while the article is still revolving, gives 
i attractive silvery effect. Steel wool, lubri- 
ated with soapy water or a greaseless pol- 
ishing ompound, can also be used to satin 
uminum, Satin finishing of alumi- 
tings is best accomplished by pol- 
nd buffing, using felt wheels with 
less Compositions. 
‘he inside of aluminum ware is often 
‘Pin finished. This is done by revolving 





A surface suitable for chromium plating is produced by this airless blast machine. (Courtesy 
American Wheelabrator & Equipment Corp.) 
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This portable blast machine was designed especially for economical handling of soft abrasives 


such as ground corn cobs, walnut hulls, etc. (Courtesy Pangborn Corp.) 


Varying color effects (following anodizing) 
can be produced by using different abra- 
sives. Silicon sand and steel shot produce a 
light gray color, pulverized silicon a light 
blue cast, and silicon carbide a dark gray 
color. Metallic abrasives are generally not 
favored, as embedded particles in aluminum 
may cause discoloration or corrosion. The 
resulting surface is rough and should be 
protected by anodizing or by varnish or a 
clear plastic coating. 

Four standard blast finishes are commonly 
specified. A coarse finish can be produced 
with 6- to 20-mesh crushed silica at a 
pressure of 30 to 90 psi., 12- to 20-in. 
distance and 60- to 90-deg. angle with the 
surface. A medium finish is obtained with 
40 to 80 grit, 30 to 90 psi. and 8- to 14-in. 
distance. Fine finish requires 100 to 200 
mesh and 30 to 75 psi. The abrasive should 
be 20% coarse in order to maintain fluidity. 
(A comparable finish can be produced by 
flint shot-sand partly broken down from 
use at 30 to 80 psi.) Where low pressures 
must be used to avoid warping sheet, grit 
smaller than 200 mesh at 45 psi. and 
distance of 8 to 12 in. produces an ex- 
tremely fine finish. 

Attractive finishes can be produced by 
high lighting, widely used in architecture, 
refrigerator evaporator doors, panels and 
other hardware. Essentially it involves com- 
bining polishing and buffing with blasting 
to produce contrasting finishes. For example, 
background areas can be “dust” blasted 
while raised or embossed areas are pro- 
tected by adhesive tape, lacquer or stencil. 
This background can be bleached by caustic 
treatment, and this is mecessary to assure 
uniformity in anodizing. Then the high- 
lights on other areas can be brought out by 
satin finishing or buffing. It is customary to 
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anodize all surfaces. In this way compara- 
tively white surfaces can be obtained on 
aluminum and certain of its alloys. 

A bright, fairly smooth surface can be 
produced on aluminum by ball burnishing. 
Steel shot about 5/32 in. in dia. in a 
volume twice that of the work, is used. A 
typical cycle is 30 min. to 14 hr. in soap 
solution at 30 rpm., drain, tumble, rinse in 
hot water, drain, then roll in fresh soap for 
1 hr. Increased time for the last step will 
give a finer finish. Further brightening can 
also be secured by tumbling in hard wood 
sawdust about 20 min. Parts dipped will 
require more time to develop a bright sur- 
face than parts with machined surfaces, as 
the dip roughens the surface whereas the 
machined surface is somewhat bright to 
begin with. 

A relatively inexpensive satin finish can 
be produced on large flat areas by sand 
burnishing. The burnishing action is pro- 
duced by rotating or reciprocating travel of 
a burnishing table or box over stationary 
aluminum sheet, the abrasive being sand 
suspended in water. 

Hammered finishes are used frequently 
on novelty and gift items of aluminum. The 
finish resembles that on hand wrought silver 
or hammered copper. Irregular depressed 
patterns can be produced by ball peen 
hammers or similar tools. One technique 
consists of heating aluminum in a smoky 
coal fire and hammering it while the work 
is covered with a fine layer of soot. Part of 
the black layer is embedded in the metal, 
after which raised areas of the work can be 
relieved by abrading them lightly with 
emery cloth or steel wool. This results in a 
mottled effect. 

Certain special finishes are available from 
the mill; these include embossed and fluted 






designs. Embossed finishes are forme, by 
raising certain areas of the metal jp dig 
Standard patterns include diamond, Square 
stucco, ribbed, herringbone, etc. In additiog 
to attractiveness, embossed finishes eliminate 
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undesirable reflections, highlighrs, finger. me 
prints, etc. Fluting is an inexpensive finish otk 
produced at the mill by rolling paralle| lines HIM tyes 








into sheet. This finish effectively hides stry. 
ture markings on aluminum that is sy}, 
quently to be anodized for protective or 
decorative reasons. 
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Magnesium — 
g 0 500 
Magnesium and its alloys show good yhat bh 
sistance to corrosion in most atmosphere and 


but the protective film that is formed dog reasel 
not remain metallic in appearance. Instej Himpthet © 
it changes gradually to light gray. Therefor. Jae Butt 
chemical or electrochemical treatments a. Mmppecific 
generally used, their luster depending upon, Mmeutting 


the mechanical finish previously developed Mimmond, 
In general, mechanical finishing procedure juce 
for magnesium differ only slightly from ge 
those used on aluminum. bre SI 

Polishing is performed on wheels or bel speeds 
moving at 4000 to 6000 sfpm. Final polish. BiB nore 


ing before buffing is normally done )y 
greaseless polishing compounds applied | 
sewed or string buffs operated at 400; 
6500 stpm. For many parts, greaseless com- 
pounds can be used alone before the buffing 
step. Unfortunately, grinding and polishing 
of magnesium produces a highly inflam 
mable dust which, in proper proportions 
with air, can ignite with explosive violenc. 
This dust must be removed from the work 
ing area by a dust collecting system o 
proper design. 

Cutting down in buffing is performed by 
free-cutting tripoli on loosely sewed buffs tw 
prevent dragging. Best results are obtained 7 
on 74- to 82-count cloth buffs, 10- to 14-in wih 
dia., operating at 6000 to 8000 sfpm. Sts 
Coloring is performed with dry lime com 
pounds on 12- to 16-in. Canton flannel oe 
buffs running at 8000 to 12,000 sfpm. 

Where scratch brushing is used to im 
prove surface appearance, wires 0.003 0 Biiame 
0.005 in. in dia. are normally employe. Rie 
Wheels 6- to 10-in. dia. with bristles 2 0 
4 in. long are operated at about 1700 rpm. : 
Long bristles are usually employed, as short 
bristles tend to pit the surface. 

Wet tumbling of magnesium to a “pol 
ished” finish requires 3 to 8 hr. in mos ‘ 
cases, although this time can be cut by 
previous grinding. Further brightening ca 
be accomplished in 1 to 3 hr., and highest 
luster is produced by a final 1-hr. coloring 
operation. 

Soft grits, such as rice hulls and mac 
erated corn cobs, are used to a limited 
extent in blast finishes on magnesium. 


Copper 


Mechanical finishes on brasses, bronz® 
nickel silvers and copper-nickel alloys mus 
be preserved in one way or another 1 the 
original appearance is to be mait ained. 
With no protection, copper and copp: t-base 
alloys tarnish, show finger prints, 2° 
come covered with green carbonates. Most 
copper alloy parts are either plated or cleaf 
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quered to preserve their original finish. 
err case of large installations where 
yquering is not feasible or where the 
‘ural oxidation colors of copper are de- 
‘rable, of course, no further operations are 
quired. 
Cloth, felt and sheepskin polishing 
peels loaded with alumina or emery are 
ed on copper alloys at speeds ranging 
om 6000 to 9000 sfpm. The more expen- 
ive felt wheels are generally used only 
here a shaped bob is needed for inside 
lishing, and these speeds run about 4000 
» 5000 sfpm. Belt polishing calls for some- 
what higher speeds—8000 to 12,000 sfpm. 
and contact wheels of medium density. 
reaseless polishing and sand-bobbing are 
ther techniques often used on copper alloys. 
= Bufing compounds vary according to the 
pecific finish wanted. Tripoli is used for 
utting down, while lime and white dia- 
mond, with their cut-and-color action, pro- 
duce a surface suitable for plating. Red 
ouge is used for high luster where parts 
ure subsequently clear-lacquered. Buffing 
peeds vary from 6000 to 10,000 sfpm. or 
more. Belt buffing, using a woven cotton 


belt traveling at 6000 sfpm., is sometimes 
used for intricate shapes. 

Satin and “butler” finishes are now gen- 
erally produced by means of greaseless pol- 
ishing. A fine emery belt can also be used. 
Somewhat brighter finishes, however, are 
obtained by scratch brushing. Where ap- 
plicable, brushing is most often done with- 
out abrasive, using wire wheels of brass, 
nickel-silver or steel. A similar finish can 
be obtained with the tampico wheel and 
emery paste. Copper alloy parts are often 
acid-dipped before scratch brushing. 

Before any tumbling cycle, work should 
be degreased by rolling in hot water with 
caustic soda and sodium cyanide, followed 
by rinsing. This operation is sometimes 
carried out in the barrel. A fairly bright 
finish can be obtained by bright rolling in 
water and cream of tartar (potassium 
borotartrate) , but highest luster is produced 
by ball burnishing. The burnishing opera- 
tion is conducted at about 30 rpm. in neu- 
tral soap solution, and requires 6 to 48 hr. 
A favorite combination of burnishing lubri- 
cants for copper is cream of tartar and 
soapbark. 

Shot and sand blasting are seldom used 


Mechanical Finishing 


on copper alloys for decorative purposes. 
Hammering and engine turning are used 
primarily on consumer specialties. For ex- 
ample, auto dashboard surfaces, vanity cases 
and rouge boxes are often finished by engine 
turning. Special machines and techniques 
are required for this operation. 


Nickel 


Monel, nickel and Inconel cold-rolled 
sheet can be obtained from the mill in two 
finishes—plain (as rolled) and “silvery 
satin”. 

Where cold-rolled sheet is used for cabi- 
net work, the surface can usually be polished 
easily in a short series of operations. In 
many cases it is necessary only to buff with 
tripoli, then bring out the high color with 
white alumina or green chromium oxide. 
(Lime or rouge buffing compounds are not 
satisfactory for nickel alloys.) Optimum 
finish sometimes requires a preliminary 
“grease coloring” operation, using fine 
emery on loose spiral-sewed or loose-disk 
buffs running at 6000 to 7500 sfpm. 

Inconel does not have the same bright 
surface on soft-temper special sheet as nickel 


Sand blast is applied to an aluminum spandrel. (Courtesy Aluminum Co. of America.) 





7 








nt 


MATERIALS & METHODS MANUAL 64 


























and monel. In order to develop a high 
finish, therefore, it is necessary to follow the 
longer procedure given below. 

Much hospital equipment is built of 
nickel alloy sheet. For such applications it is 
necessary to start the polishing operation 
with No. 180 emery, followed by 180 and 
220 grease wheel operations before buffing. 
Sometimes a tampico brush wheel with fine 
emery, turning at 1200 to 3000 sfpm., is 
used after the final polishing step; this may 
eliminate the tripoli operation. 

Satin finishes are now much more popu- 
lar than buffed finishes. They can be ob- 
tained in several ways. One method is to cut 
down with a fine (180 or 200) emery 
gtease wheel, then use a tampico wheel 
charged with fine emery grease cake or run 
a tampico brush over a grout (oil and emery 
mixture) on the surface. Or, the final op- 
eration can be performed by a greaseless 
compound on a high-count loose-disk mus- 
lin buff; this is more often used on small 
formed parts than on sheets. Another 
method involves hand rubbing the surface 
with No. 180 paper, followed either by 
rubbing with a soft felt pad dipped in a 
paste of medium oil and then flour emery, 
or by wetting the surface with No. 180 
paper, followed either by rubbing with a 
soft felt pad dipped in a paste of medium 
oil and then flour emery, or by wetting the 
surface with a 2:1 solution of kerosene and 
medium oil and rubbing with No. 240 
paper. A less satisfactory satin finish can be 
produced by wire brushing, but this method 
is generally used only on ornamental cast- 
ings. All wire brushing should be done with 
nickel-silver or stainless steel to minimize 
rusting or discoloration of foreign particles 
imbedded in the surface. 

Drawn or stamped parts are sometimes 
polished with pumice and oil on a walrus 
hide wheel. Techniques here are similar to 
those used on sterling silver-plated ware. 

Effective satin or mirror finishes require 
a final light buffing operation which actually 
amounts to a cleaning job. It is performed 
with Venetian lime (whiting) on a Canton 
flannel cloth. 

Tumbled finishes are often produced on 
nickel alloy parts. Cutting down and 
smoothing are done with fused alumina 
media, while steel balls and needles provide 
burnishing action. Matte finishes can be 
produced by liquid blasting; for such appli- 
cations, nonmetallic media are generally 
preferred. Sand and shot blasting are usually 
restricted to cleaning operations. 


Zinc 

Because of their tendency to tarnish, zinc 
surfaces are generally protected by plating 
or other coating processes. However, a 
lustrous final appearance usually requires 
prior surface preparation. 

Today the proportion of die castings re- 
quiring grinding and polishing is lower 
than before, because of the greatly improved 
finish of castings produced in highly pol- 
ished dies with better casting techniques. 
Many zinc die castings are so smooth that, 
except at parting lines, only buffing is re- 
quired before plating. Rolled zinc normally 
requires only buffing before plating. 
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Both natural and artificial emery abrasives 
are widely used on zinc, and they are gen- 
erally bonded with water-soluble glue. Wax- 
treated wheels are sometimes used, as they 
soften under a small amount of heat and 
thereby reduce loading. Wheel size most 
commonly used is 14-in. dia, and usual 
polishing speed is about 5,000 sfpm. Most 
polishing is done on belts of emery cloth 
or its equivalent. A satin finish suitable for 
plating can also be obtained by means of 
greaseless polishing compounds. 

It is essential that the tripoli used for 
buffing be free-cutting, since excess pressure 
results in dragging and waviness, especially 
in the case of rolled zinc. It is always im- 
portant in selecting a buffing compound for 
die castings to consider the compatibility of 
the compound binder with the cleaning 
system that is to follow. The coloring com- 
pound used on die castings should be dry 
and lime-free, because excess grease makes 
cleaning difficult and lime makes both 
cleaning and rinsing hard. In many cases no 
coloring compound is used; instead, the 
work is given a dry wipe on a portion of 
the buffing wheel face left free of com- 
pound. The commonly used buffing speed 
for die castings and rolled zinc is 5,000 
sfpm. Higher speeds on rolled zinc tend to 
cause dragging. Speed on die castings is not 
so critical, but overly high speeds may 
result in loading and dragging. 

Satin finishes can also be produced by 
dry tumbling with abrasive, dry lubricant 
and wood chips as a carrier. Sometimes 
proper sequence of abrasives gives a surface 
suitable for plating; however, a final buffing 
operation may be needed. Small die castings 
can be dry burnished in 18 to 36 hr. and 
large parts in 23 to 40 hr. Wet burnishing, 
on the other hand, can be carried out in 20 
min. to 3 hr. A typical charge is: 500 to 
1,000 small castings weighing 150 Ib.; 
400 Ib. of %-in. steel balls; and 50 gal. of 
water containing soap and sodium cyanide. 
Barrel speed is 13 rpm. 


Precious Metals 


Where precious metal objects have sharp 
corners to be preserved or large, essentially 
flat areas, lapping is usually the best finish- 
ing method. Felt wheels, 4%4- to 10-in. dia., 
turning at 2000 to 3450 rpm., are used 
with tripoli or a mixture of No. 600 
alumina and stearic acid. Lapping can be 
supplemented by buffing, or buffing can be 
used instead of lapping on objects with 
rounded contours. For this work, cotton 
buffs counting 64/68 charged with tripoli 
are used. Similar results can be obtained by 
brushing where the objects are quite irreg- 
ular or where decorations have appreciable 
depth. China hog-bristle brushes, 314-in. 
dia., turning at 3450 rpm., are used with 
greasy red rouge. 

Following lapping or cutting buffing, 
buffing with greasy rouge and color buffing 
with dry rouge are suitable for the usual 
gold and silver alloys, and provide the final 
finish desired. Separate wheels must be used 
for platinum and palladium to avoid trans- 
ferring particles of gold to them and caus- 
ing a slight yeilow cast. The tripoli cutting 































down operation should be followed 
cleaning in hot water containing soap aj 
ammonia. Then white rouge is used and 4 
metal cleaned as before. Red rouge is yy 
desirable on platinum metals, 

Satin finishes can be produced by wheel 
or hand methods. One method require 
cotton buffs, counting 64/68, rotating y 
1750 rpm., and charged with No. 249 
greaseless polishing compound. Another jp 
volves No. 240 or 320 emery cloth and 
hand abrading. 

Scratch brushing is performed by brush 
having wires of German silver or bray 
rotating at 1800 rpm. and lubricated jy 
warm water or soap bark. . 


High Temperature Alloys 


High temperature alloys are generally 
characterized by a high coefficient of «. 
pansion and low thermal conductivity, |) 
order to avoid distortion caused by localize 
overheating, free-cutting wheels are used fy 
polishing. Excess pressure on the whee! j 
avoided, and the wheel is kept in motion 
across the work at all times. 

On iron-base alloys, a satin finish can le 
obtained with a fine grain wheel bond 
with rubber. Buffing is done with a fz, 
medium-weight or medium-soft  whed 
loaded with crocus. 

Cobalt-base alloys are polished by a com. 
position wheel coated with 80 to 220 grit 
turning at 7000 sfpm. A 14-in. muslin buf 
charged with No. 220 emery is used fo 
cutting down in buffing, and crocus is used 
for coloring at 3500 rpm. 

Tungsten carbide is best finished by i 
copper lap and diamond dust, 600 to 100) 
mesh. The finer the dust, the higher te 
brilliance produced. 
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To aid in the selection of the proper alloys for precision investment castings, one of the leading companies in the field has 


MATERIALS: Nonferrous Alloys 


Precision Investment Nonferrous Casting Alloys 


compiled the data in the table below. All values are typical, but are not guaranteed. 





Copper Alloys 





Name 


Physical Properties 





Nominal Comp., % 


| 
Sp.Gr. 


Exp./F Cond. | %IACS 


Mechanical Properties (Annealed) 





| 


| Yid., 
1000 
Psi. 





' 


Ult., End., 
1000 | Elong., | 1000 
Psi. % Psi. 


Impact, 
Ft.Lb. 





Aluminum- 
Bronze 


Beryllium- 
Copper 


Die-Cast 
Brass 


Electrolyte 
Copper 


Manganese- | 
Bronze 


Naval Brass 


Nickel 
Silver 


Phosphor- 
Bronze 


| 
ene | 
Silicon | 
Bronze 


| 


| Cu 


| 99.9 Cu min., 0.001 Be max., 
| 0.003 S max. 


| 86.9 Cu min., 10 Al, 1.10 Fe, | 8.15 
| 1.00 Ma, bal. Zn | 


2.75 Be, 0.12 Fe, 1.10 Ni, bal. | 8.23 


60 Cu, 1.25 Pb, 0.75 Fe, 0.75 Sn; | 
0.15 Al, 0.05 P, 0.50 Ni, bal. Zn 


57.5 Cu, 1.00 Al, 1.00 Fe, 1.50 | 
Mao, 0.50 Ni max., 0.30 Pb max., 
1.00 Sn max., bal. Zn 





60.5 Cu, 0.10 Fe max., 0.20 Pb | 


| max., 0.75 Sn, bal. Zn 


65 Cu, 20.5 Ni, 4.0 Sn, 1.00 Fe | 


| max., 4.0 Pb, 0.5 S, 0.25 Sb, 
| 0.05 Si, bal. Za 


8.0 Sn, 0.10 Fe max., 0.15 P, | 
0.05 Pb max., 0.20 Zn max., bal. 
Cu 


| 
| 


| 94.8 Cu min., 1.60 Fe, 1.50 Mn, | 8.53 
| 0.60 Ni, 0.05 Pb, 3.20 Si, 0.75 


Sn, 1.00 Zn | 


Ther. | Ther. | 
| 


35 | 14 





9.5x10°° 
| 17.2x10°° | 15 
12.0x10-° | 25 


9.8x10~° 





| 12.0x10°* 





11.8x10°° | 


9.0x10~° | 
| 10.1x10°° 


| 10.0x10°* | 


30 


25 





70 | 30 





70 








Cobalt Alloys 





Name 


| 


Nominal Comp., % 


Physical Properties | 


| 





Ther. 


| Ther. | 
Exp./F | 


Con d. 


Psi. | 
| 


| As Cast | 
| Yid., 
1000 | 1000 | Elong., 


Mechanical Properties 





Age Hardened 





Ult., | | Yid., | Ult. 
1000 | 1000 


Elong., 
=) |) oe % 


Psi. 





Stellite | 
No. 21 
Stellite 

No. 3] 


Tontung G 





———— 


27.0 Cr, 5.5 Mo, 2.5 Ni, 0.25 C 
| 25.0 Cr, 10.0 Ni, 2.0 Fe, 8.0 W, 0.50 C 


30.0 Cr, 16.0 W, 3.0 C, 2.0 Mn, 4.0 Fe, | 


5.0 Ta or Cb 


| 8.38x10°° | 
| i 
| 


| 8.61 | 8.75x10~* 


| 8.30 10.08 


10.17 | 


| 
| 
| 


— | 7.5x10- 


eet 





51 


63.5 | 101 


} 





113 | 


15.49 | — | 65 | 








(Continued on page 99) 
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Ask your BEW Tube Representative. . . he knows 





Because it has all the attributes of its seamless counterpart, B&W 
Welded Tubing in Carbon and Stainless Steel grades lends itself 
readily to hundreds of applications. Saves money, too 














FOR EXAMPLE: If your tubing requirements fall within the available 
range of diameters and wall thicknesses, you will find it economical 

to purchase B&W Welded Carbon or Welded Stainless Steel Tubing. 
Because B&W produces both Seamless & Welded Tubing, its 
representatives can make completely unbiased recommendations of the 
type best suited for your specific fabrication requirements. 


BGW makes both 
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Aluminum Alloys 





Physical Properties Mechanical Properties 





Annealed Aged 


Ult., | 


1000 | Elong., | 
Psi. % 
| 


40 | 





End., 
1000 
Psi. 


Yid., 
1000 
Psi. 


Ther. 
Exp./F 


Nominal 


Elong., 
Comp., % % 


Bhn. 














4.0 Cu, 1.00 
Fe, 1.5 Mg, 
0.10 Mn, 2.0 
Ni, 0.80 Si, 
0.20 Ti, 0.03 
Zn 


12.5x10°° 6.5 34 1.0 




















' 105 





10.0 Mg, 
0.20 Cu, 0.30 
Fe, 0.10 Mn, 
0.20 Si, 0.10 
Zn 


13.6x10°° 





5.0 Si, 1.00 
Cu, 0.60 Fe, 
0.50 Mg, 0.10 
Mao, 0.20 Ti, 
0.10 Zn 


12.2x10° 























7.0 Si, 0.20 
Cu, 0.60 Fe, | 
| 0.30 Mg,0.10 
Mao, 0.20 Ti, 
0.10 Zn 





11.9x10°° 


| 
5.5 Zn, 0.50 | ; 13.7x10°° 
Cr, 0.30 Cu, | 
0.30 Fe, 0.60 | 
Mg, 0.30 Mn, 


0.20 Ti 





























Nickel Alloys 





Physical Properties Mechanical Properties 





As Cast 


Yid., | Ult., 
1000 | 1000 
Psi. Psi. | 


Heat Treated 


Yid., | Ult., 
1000 | 1000 
Psi. Psi. 





Ther 


. Ther. 
Exp./F 


Cond. 


Elong., Elong., 


% 


Name Nominal Comp., % %\|ACS 











Electro- 
Nickel 


Beryllium- 
Nickel 


Inconel 





99.95 Ni, 0.02 Cu, 
0.02 Fe 


2.75 Be, 0.50 C max., 
0.75 Cu, bal. Ni 


77.5 Ni, 2.00 Si, 13.5 
Cr, 6.0 Fe, 0.25 Cu, 
0.80 Mn, 0.20 C, 
0.01 S max. 


60 Ni min., 3.5 Fe 
max., 2.3 Cu min., 
2.0 Si, 0.50 Al max. 











8.63 | 7.3x10°° | 





53 


| 


25.5 


5.0 


3.5 


55 | 


25 | 50 


90 | 120 | 


| 
| 


40 90 








| | 


10 


20 
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Courtesy Precision Metalsmiths, Inc. 
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means ‘‘Good Looking’’ 
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When you want customers 


to look at—or look through— pe om ybde 
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PLEXIGLAS molding powder. . 4 mma 





your product, specify 


brican 

This acrylic material makes | ' = c 
. lated ¢ 
clear or colored decorative . b the | 
Sele mole 

pieces gleam like jewels. And ' ee ae faces 
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in lenses, transparent sections, , * / sure. 
housings, true optical clarity | a fF, all 
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p surf; 
ating < 


‘ : ; 16-inch picture tube lens injection molded be a 
satisfactory molding over a wide range of PLEXIGLAS VM by Erie Resistor Cor- ‘ e at ¢ 
poration, Erie, Pa., for Sylvania tele- A rature: 


. lenses have perfect, water-white clarity nt in t 


° ° 6 ° .»- plus strength that passes Under- 
We offer 3 different injection grades, writers’ Laboratories tests for all lens pre b 


sizes, and results in superior resistance at wit! 

each developed to meet specific to damage both in shipment and in . 
the home. Anoth 
requirements—P.exicLas V, VM and VS. : . gular 
a lig 
ae j . tempe 
For injection molding of durable, stable products — Ms pro 
Ness, 
resistant to high heat, weather, discoloration and breakage— varni 





is assured. 


The excellent flow characteristics 


of PLEXIGLAS powders permit 
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ROHM ¢& HAAS _f'' 
Puexictas is a trade-mark, Reg. U. S. Pat. Off ra 4 
Canadian Distributor: Crystal Glass & Plastics, Lad. = COMPANY 
54 Duke S:., Toronto, Ont. 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
R ives in principal foreign . 


Our newest booklet, “PLexicias Acrylic Plastic Molding 





Powders’’, gives complete information. CHEMICALS [ME FOR INDUSTRY 
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New Materials and Equipment 





Wybdenum-Base Lubricant 


Several new forms of the recently-intro- 
ed molybdenum-base lubricant have 
en made available by the Lockrey Co., 
bricants Div., College Point, N. Y. 
One of these, Liqui-Moly, is a specially 
uted compound of molybdenum, which 
s the peculiar property of attaching itself 
molecular attraction to metal-bearing 
faces and forming a lubricating film that 
pot be eliminated by any amount of 
sure. In addition, it can withstand wide 
hges of temperatures without its lubricat- 
g qualities being affected. 
In Liqui-Moly, the molybdenum has been 
orporated into a volatile liquid having 
t appearance of oil. This liquid serves to 
nsport the metallic lubricant to the bear- 
p surface. There it evaporates, leaving a 
iting of molybdenum. The result is said 
be a dry, but well-hubricated bearing, 
€ at extreme pressures, speeds and tem- 
; ratures. One example given by the manu- 
ya ret is the use of Liqui-Moly as a lubri- 
x ht in the hot extrusion of steel at 2250 F, 
here bearings are run continuously at red 
et without affecting its lubricating quali- 
Another new form is Liqui-Moly NV 
gular and Grease which is incorporated 
a liquid glycol derivative that will pour 
temperatures as low as 25 F. Qualities of 
product include long life, chemical in- 
hess, and freedom from carbon, sludge, 
varnish and, according to the manufac- 
fer, make it as near to a permanent lubri- 
Mt as can be produced. 
Liqui-Moly NV thread compound takes 
Vantage of the ability of molybdenum to 
‘vent metals from seizing or freezing to- 
thet ut ler extreme pressure to provide 
lubricant that is said to make it possible 
disassemble any piping or other threaded 
terial without damage to the equipment. 
Pe and thread joints can be made up 
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Materials 


tighter with less torque or danger of dam- 
age, and disassembled with less pressure 
than the make-up required, according to 
the manufacturer. 

The fourth new product, Moly-Wax-Stix, 
provides a convenient means of applying 
this molybdenum-base lubricant in solid 
form. Typical uses are for filling grooves 
cut in bushings or thrust washers to feed 
out molybdenum slowly and to lubricate 
glass pet-cocks, glassware connections, and 
wood and plastic slides. 





Molding Powder 


Recent modifications in Plexiglas VM 
acrylic molding powder have made it as 
easily handled for extrusion as for injection 
molding, according to the manufacturer, 
Rohm & Haas Co., Washington Sq., Phila- 
delphia 5. 

Physical properties of the powder, a 
medium heat range material, are unchanged, 
but the improved formulation makes pos- 
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sible extrusions by standard techniques, 
with oven drying usually sufficient. High 
production rates without seed bubbles and 
“fisheyes” are other advantages claimed. 

When supplied for extrusion applications, 
the powder is designated as Plexiglas VM 
(Extrusion Grade). 


Water Soluble Cellulosic 


A new water soluble cellulosie, sodium 
cellulose sulfate, is now being produced by 
Tennessee Eastman Corp., 10 E. 40 St., New 
York 16. 

Called SCS, this cellulose gum is made 
by treating cellulose fibers, such as wood 
pulp or cotton linters, with sulfuric acid 
and certain other reagents. The resulting 
granular product can be readily dissolved 
in hot or cold water. 

As SCS is added to water, the viscosity 
of the solution increases rapidly—a solution 
containing only 2 to 3% of SCS being so 
thick and syrupy that it can hardly be 
poured from its container. If such a solution 
is distributed evenly over a smooth plate 
and the water removed by evaporation, a 
clear, strong, grease-proof, non-burning film 
is said to be produced. 

Many uses in the textile, paper, paint, 
detergent and food industries are indicated 
by the properties of the cellulosic, according 
to the manufacturer. 


Phenolic Casting Resin 


Rezolin, Inc., 4825 W. Jefferson Blvd., 
Los Angeles, has announced a new liquid 
phenolic casting resin called “8000” Tool 
Plastic, manufactured for them by Dwrez 
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(CONTINUED) 





Plastics & Chemicals, Inc., North Tona- 
wanda, N. Y. 

Possessing unusual high dimensional sta- 
bility, the casting resin is said to eliminate 
shrinkage encountered in previous materials 
of this type. Savings up to 50% in time and 
in the cost of production of checking fix- 
tures, hydropress and stretchpress dies, jig 
bases, master models, trim and routing fix- 
tures, Keller patterns, acrylic form dies, 
polyester laminating molds, and spinning 
chucks are claimed by the manufacturer. 

Cure time for the standard mix is over- 
night at 190 F, with no pressure required. 
The finished part is infusible and insoluble, 
has an impact strength of 0.24 to 0.3, and 
a specific gravity of 1.26. Two types of 
accelerator paste are available for use with 
“8000” tool Plastic—“8000” paste and 
Quick Set paste. No fillers are required. 


Television Tube Steel 


USS 17-TV, a new stainless steel devel- 
oped by Carnegie Illinois Steel Corp., Car- 
negie Bldg., Pittsburgh, Pa., has made pos- 
sible the production of rectangular tele- 
vision tubes said to be lighter, more eco- 
nomical, and more durable than previous 
video tubes. 

The alloy, containing approximately 17% 
chromium, replaced a more costly stainless 
steel with 28% chromium composition. 
One of the most essential properties of USS 
17-TV is its expansion and contraction rate, 
which parallels that of glass. Most metals 
expand and contract at rates different from 
those of glass, causing the glass to crack 
when the two are sealed together. In addi- 
tion, the new steel is said to be easy to 
form and strong enough to withstand the 
pressures caused by the vacuum inside the 
television tube. 

Metal envelopes are, of course, more dur- 
able than all-glass tubes for handling in 
manufacturing, shipping or servicing, and 
weigh substantially less. 


Shielding Metal 


A new material, called Electroshield met- 
al, which improves the performance of elec- 
tronic communication equipment by shield- 
ing it from outside interferences, has been 





produced by American Cladmetals Co., Arch 
St., P. O. Box 544, Carnegie, Pa. 

Consisting of a core of mild steel clad on 
each side with copper, Electroshield metal 
is made in regular sheet sizes and gages. 
Full size panels for shielded rooms in light 
and heavy sheets up to 35 sq. ft. in area are 
also available. 

Extremely workable and easy to weld, the 
metal is said to be particularly effective in 
the lower frequency ranges now being used 
in advanced designs of electronics equip- 
ment. 


Video Fluorescent Powders 


Two groups of fluorescent powders for 
the development of color television picture 
tubes suitable for the several types of elec- 
tronic color TV systems now being cen- 
sidered have been developed by Sylvania 
Electric Products, Inc., 500 Fifth Ave., New 
York 18. 

Now available in engineering sample 
quantities, the two groups of phosphors in- 
clude sulfide and oxide types in the three 
basic TV colors: red, green and blue. The 
oxide powders are of relatively fine texture, 
while the sulfides have approximately the 
same pafticle size as those now used in 
standard black and white picture tubes. 

Previously-used red phosphor mixes have 
lacked color depth because of relatively low 
brightness obtained and excessive light out- 
put /in the green and blue region. With the 
new red phosphor, however, a decided im- 
provement has been achieved, according to 
the manufacturer. The red phosphor is a 
manganese-activated zinc phosphate. 
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Threaded Plastic Pipe 


Development of a new plastic pipe fur- 
nished in threaded sections, together with 
molded plastic fittings, has been announced 





by Carlon Products Corp., 10235 M 
Ave., Cleveland 5. Designated Carlon . 
the new pipe is furnished in 20-ft, \en,; 
and incorporates standard Internationa} Dis 
Threads. 
Carlon TL can be threaded and cut jp ' 
conventional manner with standard Dine 
fitting tools and, because of the inher 
pliability of the plastic from which the pj, 
is extruded, fit-up is said to be more tapi 
In addition, threaded, leak-proof joing; ,, 
assured. 
Featuring extreme light weight ( approx; 
mately 1/9 the weight of steel), Carlop 
is furnished in standard pipe diame, 
from %4 to 2 in. Because of its comple, 
immunity to rot, rust and electrolytic ¢, 
rosion, the new pipe is said to be valualy 
for handling fluids and gasses of all tyy 
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Carlon TL threaded plastic pipe is furnish 
in standard pipe diameters from ¥/; to 2in 


A complete line of plastic ells, tec 
adapters and plugs is available to facilitat 
coupling of plastic pipe systems or to per 
mit attachment to previously installed met 
installations as well as valves, pumps, fav 
cets, and threaded outlets or intakes. 


Neoprene Belting 


A new Neoprene belting that is said ' 
be ideal for almost every kind of light con 
veying and transmission work is now being 
produced by Baldwin Belting, Inc., 14" 
Murray St., New York 7. 

Available in two colors, brown and whit 
the belting is constructed with a skin (ol 
of Neoprene rubber between all plies of a 
fabric. In addition, there is a smooth New 
prene cover on one side and a spec 
bonded edge which prevents fraying. __ 

The new belting is said to be oilproo 
waterproof, odorless, tasteless, non-tox! 
washable, heat resistant, and acid and alk 
line resistant. It is made in two differet 
thicknesses, and is available in any width ¥ 
to 48 in. 


V-Type Packings 
Crane Packing Co., Dept. L 19, 180 

Cuyler Ave., Chicago 13, has announe® 

the perfection of V-Ring type packing 

molded of Teflon. 

Molded by a specially developed pro 
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COOPER ALLOY ANNOUNCES 


COMPLETELY NEW CATALOG 


GIVES FULL DATA ON CORROSION RESISTING STAINLESS 


STEEL VALVES, FITTINGS, ACCESSORIES 


P LANNED to serve as a manual for all concerned with 
purchasing, design or maintenance of corrosion-resisting 
equipment, Cooper Alloy’s new 48-page catalog gives com- 
plete data on all standard Cooper Alloy products. It in- 
cludes engineering drawings, weights, dimensions, size 
ranges, materials, corrosion data, nomenclature and design 
information. Catalog #52 also contains easy-to-read charts 
covering the corrosion resisting ratings of stainless alloys, 


applications and other related information. 








FREE—Write for it today * Your copy of the Cooper Alloy Stain- 
less Steel Valves, Fittings and Accessories Catalog will be mailed 
to you immediately upon request. 





| 





The COOPER ALLOY Foundry CO leading producer 
of Stainless Steel VALVES @ FITTINGS @ CASTINGS 
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these V-type packings are said to combig 
the chemically inert and frictionless Prop. 
erties of Teflon with the resilience 4; 
toughness needed for proper sealing resy'p 
Permanent sealing is assured, according ; 
the manufacturer, at temperatures Up ¢ 


450 F. 























Chemlon V-Rings are not affected by cor 
rosive solutions and withstand temperatur 
up to 450 F. 


Development of these rings is said to & 
of particular importance to valve manuf 
turers because of their low friction chara 
teristics. In addition, the V-Rings are tt 
ported to stand up several times longer tha 
conventional packings and form a periec 
seal with just finger-tight pressure on ti 
gland. 
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. . 4 

Protective Coating 

. . . npl 5 

Based on versatile Vinylite resins, 4 % - 
protective coating for both exterior an¢ it 

terior use is being distributed by Pla! S 

Coating Corp., Suite 1841, 30 R ckefelles : 

Plaza, New York City. Said to combie the j 

advantages of superior protection, dure: 


bility, economy and beauty, the new coating 
cleans easily, can be washed repeatedly, 4 
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new welding design manual 


new data... accurate... reliable... complete! 















To assist you in your re-tooling problems . . . or to 
help you analyze your present welding methods so that 
you may enjoy maximum speed, efficiency, and 
economy in many of YOUR production problems, 
EUTECTIC offers — FREE of charge and without 
obligation — this new, packed-full-ofinformation book! 


Send for your copy today! 






’ PAGES +» PROFUSELY ILLUSTRATED — 


Over 40 pages of helpful data covering basic and 


THIS PARTIAL advanced welding techniques and designs used in 
LST OF CONTENTS fabricating and assembly. Profusely illustrated with 
SHOWS THE scores of application drawings, weld diagrams, 
WEALTH OF bee how-to-do-it sketches, etc. In addition, you will 
ee x find page after page of tables containing 
INFORMATION IN sean al 4 nee : 
iécitanne atest information on melting temperatures, 
MANUAL— Yours Pree tensile strengths, corrosion factors, nomenclature, 
. alloy recommendations, etc. Convenient digest size. | 
Definition of Terms * Technology 7 | 
: is he see | 
* Joining Methods: Torch Joining; — ° 
Ray reer eet Are. peleing This just-off-the-press book is “must” reading for anyone 
* Recommendations of Types of Joint and 
Heating Methods + Design Information: engaged in defense production and design, and will certainly 
Square Butt Joint; Lap Joint; : : 
Flange Joint; Beveled Butt Joint; be time profitably spent for any production man. 







Fillet Weld; Overlay * Fluxing and 
Removal of Flux * Inspection and Control 
* Heat-treating of Welded Parts, and 
Welding of Heat-treated Parts. 


~AND SCORES MORE ... INCLUDING 
sketches and data on welding alloys 
for use with: cast iron, all steels, 
stainless steel, copper, brass, 
bronze, nickel and its alloys, 
magnesium, aluminum, hard and 
machinable overlays, etc., etc., ete! _ 


HOW 10 years of EUTECTIC’S continuing welding research have 
evolved radically new metal joining techniques and designs. 


WHY over 67,000 plants throughout America specify 
genuine “EUTECTIC” for all their welding alloy needs. 


WHICH of your present designs can be altered to 
take advantage of these new production methods. 


MAIL THIS COUPON NOW! SEND. 
NO MONEY 

















40 WORTH ST. NEW YORK 13, N.Y. 


Oe A OO Sad 
“es Goizare- i» © 

EUTECTIC WELDING ALLOYS CORPORATION = 
40 Worth Street, New York 13, N. Y. be) WELDING ALLOYS 
This new manual of yours sounds like a very helpful book. e 
vend me a@ FREE copy with the understanding that there a 
will be no cost. or obligation now or later. 
ened ___ Li ~ EUTECTIC WELDING 
Firm 
Adare Zone - ALLOYS CORPORATION 
City_ State a 

a 









































eee Because 
critical parts are heat treated 
in HOLCROFT furnaces 


Caterpillar Tractor Co.—producer of rugged, long-lasting 
earthmovers—adds another life to the cat’s proverbial nine! 
This new model will last longer because certain critical 
parts are hardened and drawn in Holcroft furnaces. Result: 
extra stamina for the product and lower costs for the owner. 
Plant savings are possible because of high production, fast 
: operations and fewer 
rejects. 




















This is the discharge end 
of oneof two Holcroft hardening 
furnaces in the ‘‘Caterpillar” 
plant. It is radiant-tube-fired, 
completely conveyorized, and 
has a capacity of 3000 Ibs. 
per hour. 


oo — ee le BRN H “* oe : —_ 
MB" | bea’ a 2 ee eZ, 
- 7 ed —a. ~- * io — . ~ 


= 


This is the unloading end 
of the twin draw furnaces. 
They are also conveyor- 
ized, using alloy roller chains. 
The furnace is heated by gas- 
fired recirculating heaters. 


Holcroft installations can cut costs, improve products. 
Write today for information. 


BLAZING THE HEAT-TREAT TRAIL 


SINCE 1916 


6545 EPWORTH BLVD. DETROIT 10, MICHIGAN 


CHICAGO 9 CLEVELAND 2 HOUSTON 1 CANADA EUROPE 
C. H. Martin, A. A. Engelhardt Wallace F. Schott R. E. McArdle Walker Metal Products,Ltd. 8.0.F.1.M. 
4209 South Western Blvd. 6516 Detroit St. 5724 Navigation Bivd. Windsor, Ontario Paris 8, France 
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is resistant to fumes, mildew, and to mog 
acids and alkalies. 

The coating, which can be applied wir, 
conventional spray gun equipment, ; 
claimed to be particularly suitable for bro 
tection of homes, hotels, motor courts, hy. 
pitals and schools, as well as all types of 
commercial buildings. Available in {y 
semi-lustre, and glass finishes, it is pr 
duced in any desired color and can be use 
on such building surfaces as wood, mason, 
brick, stucco, metals, concrete and tod 
board. 

Other advantages claimed for the coatin, 
are that it dries in 5 to 10 min., withstand 
temperatures to 160 F, requires little thi. 
ning, and is non-inflammable and odorle 
when dry. 
















Plastic Finish 


A clear, fast-drying plastic synthetic fn. 
ish, Base VC-38, designed particularly fo 
use on trim and hardware made of bras 
and other metals, has been developed by 
United Lacquer Mfg. Corp., 1001 W. Eliz- 
beth Ave., Linden, N. J. 

In addition to brass, the new vinyl finish 
can be used with good results on iron, cop- 
per, gold, cadmium, chromium and nicke 
according to the manufacturer. It can al 
be tinted to give a gold or brass appearan 
to steel or aluminum. 

Chief advantage claimed for the finish 
its fast drying time. It will air dry sui 
ciently to handle in 30 min. and will & 


come hard overnight. When baked in a gi pre 

oven at between 200 and 250 F or unctt M 

infra-red lights, it will dry hard in 10 min 

Field tests are said to have shown that Bas 

VC-38 gives metal products durability an . 

resistance to perspiration, handling, marring 

and tarnish. In addition, it has good « pr 

hesion and excellent hiding and flowing Ch 

qualities. ni 
The new finish is available in either : W 


satin or flat finish, and can be applied >) 
dipping or spraying. 


Cleaning & Finishing 





Spray Gun 

Development of a compact, simplines 
spray gun designed specifically for the spray 
ing of low melting alloys and metals hs 
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| ‘he Davis Keyseater, manufactured by Davis Keyseater 

Company, Rochester, N. Y. is another example of 
precision production equipment built almost entirely with 
Meehanite castings. 


As the illustration indicates every major component is 
a Meehanite casting from drive gears to base. Designers, 
production engineers, management and purchasing off- 
cials have over the years come to recognize that Meeha- 
nite castings provide them with certain characteristics 
which in today’s industrial picture are “musts.” These are: 


|. Dependable design characteristics with a high 
degree of superiority. 


2. Day by day uniformity and soundness. 


3. Economy through regular machinability and 
higher freedom from defects. 


Analyze your design and casting problems or require- 
ments. Take advantage of the basic metallurgical fact 
that “Meehanite Bridges the Gap between Cast Iron and 
Steel’, combining the better properties of both. Ask any 
of the Meehanite foundries listed below for the Meehanite 
Handbook, 67 pages of engineering information. 
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Take Your Casting Problem To A 
MEEHANITE FOUNDRY 


Maperese Brae Ghee Cokie. eae des 6 ose chide voccser Mahwah, New Jersey 
The American Laundry Machinery Co.............. Rochester, New York 
RD Tl ts ee, een tin « + eh din € 00 bt con Detroit, Michigan 
Dees Wad Viens casas Ob Sa « dc oo ab cd ob dh we 0 ka we St. Lovis, Missouri 
Barnett Foundry & Machine Co...............645. Irvington, New Jersey 
Ee & om stn 0 aed Ue ee cet sd Hastings, Mich. and Toledo, O. 
Stn aed (Peete. ou. Wis cam ives Ses) cas Providence, Rhode Island 
ee ea eres » < Birmingham, Alabama 
Crawford & Doherty Foundry Co..............-.008585 Portiand, Oregon 
The Cooper-Bessemer Corp......Mt. Vernon, Ohio and Grove City, Pa. 
OeRnCeID Gn i, oc cctcccceeatse Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co.........-.... Florence, New Jersey 
Fulton Foundry & Machine Co., Inc............00005- Cleveland, Ohio 
General Foundry & Manufacturing Co.......5.......2.. Flint, Michigan 
ee I Gen og oc dab ences ac bobéeasnawens Chicago, Illinois 
The Hamilton Foundry & Machine Co............5e0008. Hamilton, Ohio 
Sehnetone. Fomiities, 8me. ic tis 600s ode 0 Wows & Grove City, Pennsylvania 
Kanawha Manufacturing Co..............56- Charleston, West Virginia 
gs ea oe Are eS a Pee ek Milwaukee, Wisconsin 
SE WON GE oak id ve Bcc cecocqedece Los Angeles, California 
Bs OD) Wh wid wee Wir ee 6 0.36 o bbc ed eoeclosts Sees aE Orillia, Ontario 
EE a a ne Hamilton, Ontario 
Vee GE WRU cs noc kcccccccemwegeuce Bridgewater, Massachusetts 
Pte? Femi es, Wibes o00t cichiosanscasids bb 6% Buffalo, New York 
Be IES cc kak earths 60s 6 ove 6. CMM Aew ad Menominee, Michigan 
Rosedale Foundry & Machine Co............... Pittsburgh, Pennsylvania 
a eee ee oe ae Chattanooga, Tennessee 
SUTIN GD. cc wc cst eccahakbacedee beh Botan Dover, Ohio 
ee WE, OE gs sd oan a eo op elea ote deud Indionapolis, ind. 
ee en  . so weataeseas Worcester, Massachusetts 
The Stearns-Roger Manufacturing Co...............-.. Denver, Colorado 
Traylor Engineering & Mfg. Co...........00065 Allentown, Pennsylvania 
eo Re a ey ar ee St. Paul, Minnesota 
pO res KPT Oakland, California 
Warren Foundry & Pipe Corporation........... Phillipsburg, New Jersey 


**This advertisement sponsored by foundries listed above.'’ 





New Rochelle, N. Y. | nw 
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WAREHOUSE STOCKS...in general 


The demand for steel has stepped up to such an extent that it has become in- 
creasingly difficult to supply all the steel our customers request. Critical items 
are being allocated in the fairest way possible . . . while stocks which have not 
been severely affected continue to be available for immediate delivery. We 
welcome your inquiries, and will do our best to supply the steel you need. 


A TIMELY SERVICE 


During the current period of steel shortages, you may occasionally be con- 
fronted with the necessity of finding a substitute steel for one which you have 
used in the past. If this should happen, remember that our sales and metallur- 
gical staffs have had considerable experience with all types of steels, and they 
will be happy to work with you in finding an acceptable substitute. 


UNITED STATES STEEL 
SUPPLY COMPANY 


Warehouses and Sales Offices: 


WHEN YOU DEAL 
WITH US, YOU GET 
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been announced by The Cooper Allo 
Foundry Co., Hillsdale, N. J. 

Some of the more important features of 
the Spray King are said to include adjust. 





Compact and simplified, the Spray King : 
designed for the spraying of low meltin: 
metals and alloys. 


abie spray, non-clog non-drip nozzle, ther 
mostatic control, light weight (less than 5 
lb.), large capacity (7 Ib. of low-melting 
alloy), simplicity of operation, and low cost 

Suitable for intermittent or production 
spraying, the Spray King is suitable for ux 
by patternmakers, rectifier manufacturers, 
dental supply houses, precision casting com: 
panies, tool and die divisions, and mainte 
nance and repair men. 


Jet Cleaner 


A new, high pressure jet cleaner for dail) 
clean up of food plants and processing 
equipment has been announced by Seller: 
Injector Corp., 1636 Hamilton St., Philadel: 
phia 30. 

Delivering a high volume, high pressut 
jet of hot water; mixed with a detergent 0 
solvent if desired, the Hi-Pressure jet clean¢! 
effectively cleans all types of surfaces. Dutt 
slime and grease, which previously could be 






















¥: 
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removed only by considerable hand sctub 
| bing or scraping, are said to be eas! 
washed away by the machine. The jet cleane! 
has no moving parts and requires only co 
nection to steam and cold water lines, y 
it will deliver an effective hot water )* 
adjustable from 115 to 205 F at 50 © 
310 psi. 

Able to double the supply steam pressul, 








BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES 
MILWAUKEE - MOLINE, ILL. - NEWARK - PITTSBURGH - PORTLAND, ORE. 
SAN FRANCISCO «- -SEATTLE - ST. LOUIS - TWIN CITY (ST. PAUL) 
Sales Offices: INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA 

ROCKFORD, ILL. - TOLEDO - TULSA - YOUNGSTOWN 
Headquarters Offices: 208 S. La Salle St.— Chicago 4, lil. 
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lf You Want the Quality of 
the TEST BAR in Your Castings! 





Specify FRONTIER 40-E 
ALUMINUM ALLOY! 


Ordinarily the physical properties of an 
4 aluminum -alloy casting are less than 
those of a separately-cast test bar. But 
because of the special qualities of FRONTIER 
40-E—the non-beat-treated aluminum alloy—you 
can be sure that the same high qualities which 
show up in the test bar will appear uniformly 
throughout a large casting. The following tables 
tell the story: ) 











































































































40-£ Step Bloch Casting Cut Into 42 Test Bars—Physicol Properties of each Shown in Squores. 

’ ait : s j¢ |7 |8 |e {10 na 13 |14 [is |1e [17 | 08 
YS] 22.5] 20.0) 21.2 20.5} 22.0) 20. 21.0 21.8) 22.5] 23.0) 23.4] 23.0] 25.0] 23 8| 22 5] 23 5} 24.6 
TS. | 38.3) 33.0) 33.1} 32.7] 33.8) 36.0) 33.6) 32.5| 33.5] 34.5| 34.0) 37 2| 37.8] 39.0) 36 8| 36 5] 36.7) 40.0 
El. 112.5110.0] 60] 4.0] 7.5] 7.5] 8.0) 7.0] 7.0] 7.5] 70] 8.0] 85] 85) 75] 8.0] 75/10.0 

30 |29 |28 |27 (26 |25 (24 |23 (22 |21 |20 |19 
S. |22.0|23.0|22.5|21 $|22.5}23.5 |22.5|42 5| 23 5| 23 8] 22.8| 23.8 
TS. 136.3 135.3 [35.3 |35.0 [35.0 |37.3 [34.5 |32.0|32 5/32 5] 35.0) 38.3 
El. | 10.0] 6.0] 9.0] 75] 7.5| 6.0] 5.0] 5.Q| 5.0) 5.0] 75) 7% 
31 |32 |33 |34 |35 |36 
.Y.S. |23.0|22 8| 22 5| 24.0] 23 5| 23.0 
T.S. |36.2|33,3/ 32 5| 32.5] 36.3] 39.0 
Separately-Cast Test El. | 8.0] 5.0] 50] 5.0) 7.0] 8.5 
Bar Properties 42 /41 |40 |39 |38 [37 
¥.S. | 23.3} 23.7] 23.0] 23.2] 23:0} 22.5 
NAT. AGED Y.S. 23500 a | 3.0| a0] 4.5] 43] 11,0111 
21 DAYS T.S. 36600 
El. 7.5 
PROPERTIES OF CASTING (BASED ON TENSILE STRENGTH READINGS) 
Maximum Minimum Average 

Y.S. 22,500 22,500 22,700 

TS. 40,800 32,500 35,500 

El. 4 11.0 5.0 7.5 

phn TOO ay for full 40-E Meets these Gov't. Specifications 

etauls ebout Frontier U.S. Army-Navy Air Corps AN-A-17 

40-E Aluminum Alloy U.S. Navy, Bureau of Aeronautics 

pie including FREE AN-A-17 

ATA BOOK. U.S. Navy, Bureau of Ships 
46AIF Class I (Int) 
wy kee B-26-46T-ZG41 
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BRONZE CORPORATION 


4874 Packard Road, Niagara Falls, N. Y. 


NOVEMBER, 1950 
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FORMICA 


at Work in Industry 
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Dynamometers 


UNITCASTINGS.. | 


switch to 




















with Unitcastings 
@ GREATER STRENGTH 
@ LESS BREAKAGE 
@ GREATER SAFETY 











KEEP BUSSES IN TOP 
RUNNING EFFICIENCY! 


This Bennett-Feragen Dynamometer, designed for test- 
ing the horsepower of internal combustion engines, 
helps keep bus transit systems at peak operating effici- 
ency. In actual testing operations, however, parts of the 
Dynamometer rotate at very high speeds. The illustrated 
impeller was switched to Unitcastings from other metal 
products to gain greater strength with less danger of 
breakage and provide greater testing safety. If your 
problem concerns special alloys, difficult casts, close 
tolerances, see what Unitcastings can do to build quality 


into your product. 





























UNITCAST } 


QUALITY STEEL CASTINGS 





Give us a chance to offer a “cast 
steel” answer for your parts problem. Our sug- 
gestions while your product is in the design stage 
will pay continuous dividends. Write or call to- 
day. Unitcast Corporation, Steel Casting Division, 
Toledo 9, Ohio. Jn Canada: Canadian-Unitcast 
Steel, Ltd., Sherbrooke, Quebec. 


UNITCASTINGS ARE FOUNDRY ENGINEERED 
110 








New Materials 
and Equipment 








the jet cleaner is furnished complete with 
50 ft. of high pressure hose, cleaning lance 
and dispersion type nozzle. It has a body 
fabricated of stainless chromium-nicke| ste! 
(Type 304) and simplified lines to cop. 
form with sanitary requirements of cannes 
dairies and meat packing plants, 








Barrel Polishing Compound 


Korn-Kube, a new barrel polishing medi. 
um for all metals, plastics, rubber, wood 
glass and other materials, is now available 
from Kube-Kut, Inc., 625 Midland Ave 
Garfield, N. J. 

The new medium is composed of drie 
hardwood (maple) in cube form and 
macerated corn cobs. Both materials ar 





This new barrel polishing medium consis! 
of dried hardwood and macerated corn cob: 


thoroughly screened and aspirated to [e¢- 
move dust, and the mixture combines the 
high absorption of the sawdust with the 
tougher polishing action of the pulverized 
corn cobs. The mixture permits drying and 
polishing of the materials, regardless of size, 
just so long as they can be handled by 
tumbling barrels in a minimum of time and 
at low cost. 

A variety of mixtures and particle sizes 
are available to meet specific conditions 





Welding & Joining 


Solder Preforms 


Solder preformed in rings, pelle% 
washers, and unusual shapes and sizes © 





MATERIALS & METHODS 
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The complete N-B-M BABBITT line... with each babbitt 
alloyed for specific service...gives you lower cost bearing life. 


So-called “all-purpose” babbitts may be 
costing you money. A recent survey of a 
plant made by one of our engineers proved 
that a saving of one-third on babbitt costs 
could be made by using two grades of 
babbitt. Instead of using a high-tin babbitt 
exclusively in this plant, it was found that 
a very large percentage of the applications 
required only a low-cost lead-base babbitt. 


This free book shows you 
how to get longer bearing 
service... 


Contains valuable and complete 
data: how to specify, melt and 
pour Babbitt . . . how to prepare 
shells for stronger bonds. Use 
the handy coupon to order your 
free copy today. 








Whatever your problem in babbitt metal 
may be, you’ll find your answer in the 
complete line of National Bearing Division. 
Service recommendations are based on 
years of successful applications and experi- 
ences in solving babbitt problems. Write 


today for the facts on this complete line of 
Babbitt Metal. 


Name 


Please send me your data book on Babbitt Metals: 





Title 








Company 








Address__ 


City = State 








* > GED SED GND GED CED GED GED CED SnD SnD CED GEN END OED SED GED END ED CED ESC SD 


NATIONAL BEARING DIVISION 


COMPANY 


4929 Manchester Avenue « St. Louis 10, Mo. 








PLANTS IN: ST. LOUIS, MO. ¢ MEADVILLE, PA. ¢ NILES, OHIO ¢ PORTSMOUTH, VA. © ST. PAUL, MINN. ¢ CHICAGO, ILL. 


NOVEMBER, 1950 
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Ingersoll 


your better source for all three 









All are backed by Borg-Warner 


Your inquiries are invited 


Sn ersoll STEEL DIVISION 


BORG-WARNER CORPORATION 
310 Seuth Michigan Avenue « Chicago 4, Illinois 
Plants: Chicago, Illinois, New Castle, Indiana, and Kalamazoo, Michigan 
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New Materials 


and Equipment 







specifications is available from Kester Soldey 

Co., 4201 Wrightwood Ave., Chicago 39, 
These solder preforms can be used jp 

flame, oven, induction and resistance solder. 





Kester solder preforms are used where con- 

tinuous or repetitive soldering is required, 

and are available in a variety of shapes and 
s42€S. 


























ing to assure uniform results where con- 
tinuous or repetitive soldering is required 

Use of the preforms is said to eliminate 
solder waste, save on labor costs, and reduce 
rejects. 


Welding Power Units 


Development of two special power units 
designed for use with Nelson stud welding 
equipment, has been announced by Mortor 
Gregory Corp., Lorain, Ohio. 

One unit is a motor-operated generator 
set capable of welding studs up to and in 
cluding %-in. dia. It is said to be superior 
to 600-amp. generators now available an¢ 
equivalent to two conventional 400-amp 
generators in parallel, although its cost 1s 
approximately one-third less than that o! 
the two units. In addition, the compact 
generator set is comparable in size to a 200 
amp. welding generator and weighs ap 
















This Nelson motor-operated generator + de- 
signed especially for stud welding of [4 
teners up to Ye-in. dia. 





MATERIALS & MBTHODS 























WE INVITE THE WEATHER TO DO ITS WORST! | 








BLAZING SUMMER SUN and slashing winter —_ | 


PANEL SIZES WORKABILITY 


storms help prove the quality of 






PUNCTURE 


" Exterior plywood. On test fences, a EXCEPTIONAL PROOFNESS 


STRENGTH SPuT 


PROOFNESS 





constantly increasing battery of speci- 
’ men panels take the worst the elements 


can offer—and do it in their natural 


DIMENSIONAL 


i state... unpainted, unstained, unvar- STABIUTY ) 


: nished, unprotected by any finish. Douglas Fir Plywood Brings You 
All These Advantageous Qualities ! 
Plywood is real wood, adaptable to any finish. 
TESTED QUALITY Plywood fastens at the edge without splitting ... 

won't chip or crack . . . is manufactured in two 


are on such fences. Some already have basic types: Exterior {EXT-DFPA) for permanent 


exposure to weather and water; Interior, for all 





Today, more than 12,000 specimens 


inside uses. The several appearance. grades 


been exposed for more than ten years. within each type are tailored to meet specific 


use needs, 


Such “‘torture”’ tests are in addition 





to rigid laboratory testing of current 
production under U. S. Commercial 
Standard CS45-48. Douglas fir plywood 


must constantly prove its quality— 





another reason why this “real wood of 





{Vf _?9 m a 
1,000 uses”’ can help you solve many a LARGE, LIGHT, STRONG, REAL WOOD PANELS 
production, construction, maintenance 








| : Field Offic 348 D | Ses . . c 7 1332 Shon oe bablind Wade a) Ci 
an , es aily New ilding, Chicago 6; eham Building, Wa ton 5, D. C.; 
id container problem, 500 Fifth Av . New Y k Cit 18, ing ag = oe 
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ICROCAST is the answer 
M to many design and pro- 

duction problems of 
small components. 


Microcastings, as Cast, are struc- 
turally sound, dimensionally 
uniform, and cast to such close 
tolerances that little or no 
machining is needed. Intricate 
shapes can now be specified in 
such extremely hard, non- 
machineable, non-forgeable 








FREE BOOKLET 
Fully illustrated 16-page 
booklet, complete with 
many applications, tells 
step-by-step explanation 
of Microcast Process. 
Write for your copy 

TODAY! 
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MICROCASTINGS 


Cut Cost 60% 


ELIMINATE POROSITY « MACHINING 


Microcast Parts are Smooth, 
Uniform, Sound as Cast 


This small component used in milk 
bottling equipment was produced by 
Microcast... effecting a 60% saving over 
the previous method of manufacture. 






alloys as stainless steel, tool steel, 
Stellite, and others. 


complete and experienced 
technical service is always avail- 
able to you at Microcast. Why 
not take full advantage of these 
facilities from the very begin- 
ning of your design problems... 
when maximum savings can be 
assured? Write for details of this 
service, 


MICROCAST DIVISION 
AUSTENAL LABORATORIES, INC. 


224 E. 39th St., New York 16, N. Y. 
715 E. 69th Place, Chicago 37, Ill. 








MICROCAST 





T. M. REG, U. S. PAT. OFF, 














New Materials 
and Equipment 






proximately 800 Ib. It can be powered yi 
either 220- or 440-v., 60-cycle a.c. curtes 

Wherever the voltages required for 4 
operation of generators is not available 4 
new battery unit, requiring only a ||), 
a.c. outlet, is said to be a reliable source , 
power for stud welding. This unit consis 
of twelve 6-v., 150-amp. wet storage by 
teries mounted on a strong frame and cy 
ered with a hood on which an automyi 
battery charging device is fastened. The « 
tire unit weighs approximately 1100 } 
and, when used on construction work, cx 
be conveniently moved on a trailer or pic 
up truck. 


Tungsten Electrodes 


Pure tungsten electrodes having a melting 
point about 6000 F and suitable for atom 
hydrogen and gas shielded electric arc wel 
ing of a wide range of metals are now being 
produced by the Tungsten and Chemical 
Div., Sylvania Electric Products, Inc., 500 
Fifth Ave., New York 18. 

Use of tungsten electrodes in inert gs 
atmospheres, according to the manufacturer, 
prevents the formation of oxides, nitride 
and other contaminants which tend to re 
duce the strength of welds. Since tungsten 







































Pure tungsten electrodes with a melting 
point of 6000 F are now available to 1" 
dustry. 


has the lowest vapor pressure property ” 
any metal, the amount of electrode ¢o* 
sumed in the welding process is held a‘ 
minimum. 

Inert gas atmosphere welding also Pp 
mits faster operation, narrower heat affected 
sections, less distortion, elimination of flux, 
improved visibility of weld pool, close ©” 
trol of better quality welds, improved ap 
pearance of joints, and frequent eliminatio? 
of filler metal when thin sections are joine* 
The process is said to be applicable to the 


MATERIALS & METHODS 
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Air Reduction Sales Company 

n of Air Reduction Company, Incorporated 
60 East 42nd Street, New York 17, N. Y. 
Please send me a copy of Airco’s NEW Hand Torch 
Catal 3 No. 2. 
Name 
Firm 
Address 
City_ 


ell elle 





Free... 


Airco’s NEW 


HAND TORCH 
CATALOG 


—COMPLETE, AUTHORITATIVE INFORMATION . . . EVERYTHING 
YOU NEED KNOW ABOUT AIRCO TORCHES 


Just fill in the coupon below and mail it to us today. Upon 
receipt, we will send you— ENTIRELY FREE — Airco’s 
new 36-page guide showing the right torch for light, 
medium or heavy welding, cutting, heating, brazing, 
descaling and flame hardening. 








Here is the booklet that gives you complete data on 
all Airco torches— nationally famous for their ease of 
operation, durability and dependability. Divided into 
easy-to-read sections, the booklet quickly helps you select 
the torch best suited to your particular production or 
maintenance problem. 


The booklet is handy, useful, bringing you a wealth of 
information covering design, specifications, tip require- 
ments for special operations, and operating characteristics 
of each torch in the Airco line. 


To give you a brief idea of the material covered, here 
are a few of the sections the booklet contains: 


e 1412 pages of detailed easy-to-read charts covering 
every welding, cutting and special purpose tip in 
Airco’s complete line . . . these charts are not available 
from any other source, and they show you how to 
select the RIGHT torch, tip, mixer and extension for 
any job. 


e All-purpose and moderately priced welding and cut- 
ting outfits for heavy-duty or light day-to-day welding 
and occasional cutting are shown in an illustrated 
4-page section. 

e Invaluable data on the right accessory—guide roller 
attachment, flash circle burner, hose connections, 
couplings, and so on—for the job at hand. 

But see the booklet yourself—send for it now. Just fill in 
and mail the coupon for your free copy. 


=> 
Air REDUCTION 


Air Reduction Sales Company - Air Reduction Magnolia 
Company « Air Reduction Pacific Company 
Represented Internationally by Airco Company International 
Divisions of Air Reduction Company, Incorporated 


Offices in Principal Cities 


Headquarters for Oxygen, Acetylene and Other Gases... Calcium Carbide...Gas Cutting Machines 
Gas Welding and Cutting Apparatus, and Supplies... Arc Welders, Electrodes and Accessories. 


115 


























Here’s the Precision Way 
to test them! 


Brand new contract? Change in plans? 
Whatever it may be, if “ROCKWELL” 
hardness is specified--the quickest, 
easiest, absolutely accurate test for it 
is with a Wilson “‘“ROCKWELL’”’ Hard- 
ness Tester. 


The “‘ROCKWELL” HARDNEss TESTER 
brings dependable accuracy to your 
application. It is extremely well made. 
Easy to use. Test readings are quick —_ 
and exact. With a ““ROCKWELL”’ Tester, Lise se 
even unskilled help can handle your WILSON= 
hardness testing. 


WILSON FIELD SERVICE ENGINEERS 






























will study your hardness testing prob- w o 
lem and recommend the exact equip- ROCKWELL 
ment it requires. Assure yourself of the 
best—sPECIFY WILSON EQUIPMENT— Made Only by Wilson 
the universal standard of hardness 

testing. 














HARDNESS TESTER — especially suited for test- 
ing thin material, nitrided or lightly car- 
burized steel and areas too small for regular 
“ROCKWELL” Hardness Tests. Depth of in- 
dentation .005” or less. Satisfactory for 
general testing where surfaces are smooth 
and materials homogeneous. 


= | — for micro-indentation hard- 

iiemseness testing with either Knoop 

or 136° Diamond Pyramid Indenter. Made 

in 3 models to cover the full range of 

Micro and Macro Hardness testing with 
loads from 1 to 50,000 grams. 


MICROHARDNESS TESTING 

















| “BRALE” is the only diamond indenter made to Wilson’s 
precision standards. ¢ TEST BLOCKS—enable you to keep 

| your instrument “Laboratory” accurate. © EQUITRON— 

| fixture provides means for accurately positioning test samples. ¢ 
ADAPTER—permits testing inner cylindrical surfaces with unim- 
paired accuracy. © WORK SUPPORTS—facilitate testing of vari- 
ously shaped rod stock, tubing or irregular shapes. 


FOR DETAILED INFORMATION WRITE 


| WILSON MECHANICAL INSTRUMENT CO., INC. e 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. 
230-E PARK AVENUE, NEW YORK 17, N. Y. 








New Materials 
and Equipment 


welding of aluminum, beryllium op 
brass capper, copper to stainless, 
Fernico, Hastelloy C, Inconel, lead, 
nesium, molybdenum, mionel, nickel} 
phosphor bronze, stainless steels, tants 
and tungsten. 

Used in proper welding conditions, 
electrodes are said to resist the extreme 
of the arc; retain stiffness; keep the 
properly spaced; and are consumed g 
almost imperceptible rate. They are 
able in any diameter and length. 








Forming & Machining 


Hand Power Tool 


Chicago Wheel & Mfg. Co., 1101 ¥ 
Monroe St., Chicago 7, has developed t 
Handee 85, a new hand power tool for px 
cision work. Balanced and shaped to fit 1 
hand, the Handee 85 has an idling speed 





| Balanced and shaped to fit the hand, 
| Handee 85 has an idling speed of 2)! 
rpm. and a load speed of 20,000 rpm 


27,000 rpm. and a load speed of 20,0 


rpm. It weighs 2 lb. and chucks 1" 
changeable spring collets of 1/! 
and 1/8-in. capacity. The chuck const 
tion is said to assure smooth running ac” 
with a quick, firm grip on all accesso™ 
An air-cooled design permits the hand (0 
to be operated all day without ov erheatinl 
A unique feature of the Handee 8) * 
cast-in boss, just behind the chuck, whid 


MATERIALS & METHO? 
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Product: 


Cast Part for 


Vital aircraft 
pump 


Material: 
Aluminum, 
24" thick, llin 


diameter 
Equipment: 





150kv x-ray unit 





KODAK INDUSTRIAL 
X-RAY FILM, TYPE A 


With time, money and safety at stake, radiography 
was used to check this important casting for defects. 
With moderate kilovoltage to work with, and with 
aluminum as the material, the radiographer selected 


Kodak Industrial X-ray Film, Type A. 


For with light alloys, this film has enough speed to 
keep exposures reasonably short even at low voltages. 
Its high contrast and fine graininess also permit taking 
full advantage of high kilovoltage machines in detecting 
irregularities in thick dense materials. 





RADIOGRAPHY 
IN MODERN INDUSTRY 


A wealth of invaluable data on 
radiographic principles, practice, 
Rid ~ . "9 ~» J > 
ie plocnaPay and technics. Profusely illustrated 
| with photographs, colorful draw- 


ings, diagrams, and charts. Get 





your copy from your local x-ray 
dealer—price, $3. 





Radiography... 


another important function of photography 





























a0 TYPE A | niet Ate ie 
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A TYPE OF FILM FOR EVERY PROBLEM 


To provide the recording medium best suited to any 
combination of radiographic factors, Kodak produces 
four types of industrial x-ray film. They also provide 
the means to check welds efficiently and thus extend 
the use of the welding process. 





Type A—has high contrast with time-saving speed for study 
of light alloys at low voltage and for examining heavy parts 
at 1000kv. Used direct or with lead-foil screens. 


Type M—provides maximum radiographic sensitivity, under 
direct exposure or with lead-foil screens. It has extra-fine 
grain and, though speed is less than in Type A, it is adequate 
for light alloys at average kilovoltage and for much million- 
volt work. 


Type F—provides the highest available speed and contrast 
when exposed with calcium tungstate intensifying screens. 
Has wide latitude with either x-rays or gamma rays, ex- 
posed directly or with lead screens. 


Type K—has medium contrast with high speed. Designed 
for gamma ray and x-ray work where highest possible speed 
is needed at available kilovoltage without use of calcium 
tungstate screens. 


EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N. Y. 





Kodalk 


TRADE-MARK 






































PLATING 





POLISHING 
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ASSEMBLING 
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a finer MATERIAL ... 2 faecer METHOD 


NICKELOID Pre-finished METALS provide the shortest distance 
between raw material and finished product. You simply fabricate, 
then assemble. Product beauty goes up, production costs go down. 
Choose from sheets or coils in a wide range of gauges, and tempers, 
plated one or two sides, bright or satin finishes of Chromium, Nickel, 
Brass or Copper, plated to base metals such as Steel, Zinc, Brass, 


Copper or Aluminum. 


& 
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ee 







NICKELOID 








METALS 


(Pre-Plated) 


OF pre_piate? 





NICKEL + CHROMIUM BRASS - COPPER 
Electrs- plated 10 ALL COMMON Base METALS 


7) ALSO LACQUERED COLORS 


Z. SHEETS AND COILS ) 
bp RS 
AND Larcts* 


G 
CG “p, 
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Write for new “Flow-Chart”’ 


showing how Nickeloid Pre-Finished 
Metals eliminate costly production 
Operations. 


Established 1898 
AMERICAN 


NICKELOID 
COMPANY 


PERU 6, ILLINOIS 
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and Equipment 









holds easily attached routing and molding 
shoes, making it possible for 20 differen 
molding cuts to be made. 

Although some 200 different accessorie, 
are available for use with the Handee 95 
according to the manufacturer, 41 matche 
attachments have been assembled togethe, 
with the tool in a steel-gray fitted mer 
case. The combination is called the Hande 
Workshop. 












New Cutting Tool 


A tool bit having two cutting sides and 
chip-breakers the full length of the bit and 
which allows any desired side clearance o 
side rake angle has been developed \y 












Speed Bits, 3776 W. 152 St., Cleveland 1! 
















This wedge-shaped tool bit has two cutting 
sides, but will lock into any standard tool 


bolder. 


Another advantage of the new tool bit is 
a self-seating and locking feature whic 
locks it to all four sides of the square of 
rectangular channel in the Armstrong, Wi! 
liams, or other standard tool holders ané 
boring bars 

Variations of the front clearance and end 
cutting edge angle permits the same tool bit 
to be used for right or left hand cutting, for 
two cutting points in right or left hand cut 
ting, one end for roughing and the othe! 
for finishing cuts, or amy combination 0! 
| these. 

Available in high-speed tool steel 0° 
cast alloy materials in sizes from ¥% to 1} 
in., the tool bits will fit all holders and bor 
ing bars with square or rectangular channe!s 
and having a set screw on the top of th 
channel. 





Lead Press 


A lead press of new and unique <esig® 
| has been placed in operation by New Eng 
| land Lead Burning Co., 4975 Tyler Ave 
| St. Louis, Mo. 


N¢ 





MATERIALS & METHODS 
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‘Sn Poemanence 


DESIGN wire 


HUSSEY 




















AND BRASS; = 











Give i Bakes 
Dependability at Low Cost 
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Gueck thise Advantages 


* Corrosion Resistance 
* Electrical Conductivity 
* Easy Fabrication 

* Thermal Conductivity 
* Lifetime Durability 


* Lasting Beauty 
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Sheet... Strip... Coils. 
via d Products (Rods... 

-» Tubing... Nails) 
NOVEMBER, 1950 


Versatile Hussey Copper and Brass 

give your products permanence a 
and dependability at a cost you ae ea 
can afford. Corrosion resistant ‘0 
and durable under severe ‘ . 
service conditions, these * : 
truly are the ageless metals. = 
When you design Hussey Copper or ‘4 Jt] 
Brass into your product, you profit 

by the cost-saving advantages 

of simplified fabrication. When 





permanence at low cost is a deciding 
factor in your products . . . design 


with Hussey Copper and Brass. 


Cc. G. HUSSEY & COMPANY 


(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


7 Convenient Warehouses to serve you promptly! 


PITTSBURGH, 2850 Second Avenue * CLEVELAND, 5318 
St. Clair Avenve « NEW YORK, 140 Sixth Avenue « 
CHICAGO, 3900 N. Elston Avenue * ST. LOUIS, 1620 
Delmar Boulevard « PHILADELPHIA, 1632 Fairmount 
Avenue « CINCINNATI, 424 Commercial Square 
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Insist on Arest-O Lite 


Trade-Mark 


Deep-Drawn SHAPES and SHELLS 








for... 





Cups 

Receivers 

Pressure Vessels 
Containers 

Other Formed Parts 


Made to Your Exact Specifications 


@ In conventional or unusual contours 


e With or without openings, fittings or brackets 


Higher Quality —Longer Life 


e@ Extreme uniformity of size, weight, strength, 
capacity and wall thickness 


Longer service life at lower cost 


Backed by over 35 years of experience and 
manufacturing skill 


LINDE engineers will gladly help you with your designs, 
specifications and production problems involving cold- 
drawn shells and shapes or formed metal parts. Just 
mail the coupon for full information. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street [ISS New York 17,N. Y. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


The term “Prest-O-Lite” is a trade-mark of The Linde Air Products Company. 





NAME___ 


The Linde Air Products Company $-12 
30 East 42nd Street 
New York 17, N. Y. 


Send literature and full information about deep-drawn shapes and shells. 





COMPANY 


ADDRESS 
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New Materials 
and Equipment 


Three distinct advantages claimed fo, j 
are: 

(1) Four large poster guides for cop, 
tainer platten. This feature completely elin. 
inates the possibility of even an inexper, 


This new lead press was recently placed 1 
uperation by the New England Lead Bun 
ing Co. 


enced operator making off-wall or inferior 


quality lead pipe. Itt 


(2) A compact self-contained hydraulic Dir 
pump unit which makes extra space or base ms 
ment area for the pump units unnecessary 

(3) The press is built to extrude under ma 
1000 ib. of hydraulic pressure and can ex- the 
trude any item from wire solder, all sizes o! mc 
tubing, plumbers lead pipe, or heavy wall da 
lead pipe for chemical plant installations up 
to and including 10-in. seamless pipe with to 
14-in. wall thickness. yo 

yo 
M 


Testing & Control 


Carbon Detector 


Burrell Corp., 1942 Fifth Ave., Pitt 
burgh, Pa., has developed a new electron" 
instrument for rapid and accurate ceterm 
nation of carbon by combustion. 

The Burrell Combustron is a compa’ 
bench-mounted, self-contained instrument 
fully equipped and ready to plug into the 
power supply. Employing induction heatiné 








MATERIALS & METHODS 


















ECLIPSE - PIONEER 
foundries 


LEAD THE WAY 
TO BETTER CASTINGS 





> = a 


* 

" 

ltis only natural that castings from the Ecli “ 

1 Division Foundries are better, because every step in their ss 

oa manufacture is carried out by skilled crfftsmen—each 

nder man an expert in his field and each field backed by more | 
e: @@ than 20 years experience. In addition tousing the most 


modern machines, techniques and t 
w @@ ODtainable, the entire production line is 
vith @ (0 assure rapid and economical service on a 
you plan to use aluminum and magnesium casti 
your product, make it a point to consult Eclipse-Pioneer. 
Meanwhile, send for Eclipse-Pioneer’s ‘Book of Facts.” 
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PLEASE SEND ME THE ECLIPSE-PIONEER “BOOK OF 
FACTS” ON MAGNESIUM, ALUMINUM AND BRONZE 
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Aluminum and Magnesium Alloys ee — : 
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Cerium and Zirconium Magnesium Alloys 
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If your designs call for metal plus 
the chemical resistance, toughness, 
electrical insulation, or smooth 
“feel” of hard rubber, use these 





WAYS TO COMBINE 
HARD RUBBER AND METAL 


ial Molded Inserts: Follow standard molding design practice. Magneto 
part above is good example. Seventeen inserts are molded into high 
dielectric Magnon Super Ace compound (dielectric strength 600 v/mil 
at 60 cycles). This Ace grade gives durable strength up to 300°F. 


4 Shrink Fits: Screwdriver is insulated by slipping hard rubber tube 
softened in hot water over shank, then slipping heat-softened hard 
rubber handle over both shank and tube. Rubber cools, shrinks, gives 
positive-grip, insulated tool as no other material cando. An idea for you? 


a Vulcanized Cement Bond: Two-layer process: Hard rubber outer layer 
for best resistance to chemicals and aging; live, soft-rubber inner layer 
provides resilience. These Ace linings also can be all-hard or all-soft 
rubber, natural or synthetic. 


Ask for ACE Handbook, a gold 
mine of helpful information 































HARD RUBBER ond PLASTICS 


MERICAN HARD RUBBER COMPANY 


11 
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The Burrell Combustron uses induction 
heating for the determination of carbon 
content by combustion. 


it provides rapid analysis, instant heating 
visible combustion, and a sturdy Vycor te. 
action tube. 

It operates on 115- or 230-v. a.c. power, 
and is available in one- or two-tube mode, 


New Control System 


A new control system, P.A.T. ‘50, te 
cently announced by Leeds & Northrup Co 
4934 Stenton Ave., Philadelphia 44, intro 
duces rate action into an electrically actuated 
control. The significance of rate action \ 
that it responds according to the speed with 
which the controlled variable changes—thus 
improving process output by reducing the 
length of time that an upset can force the 
controlled process off its set point. 


bu 





Rate action is introduced into electrically: 
actuated control with this new Leeds © 
Northrup control unit. 


If furnace temperature, for exampie, be: 
gins to fall, rate action immediately ope 
the fuel valve. The faster the drop in tem 
perature, the wider the valve is < ened. 
And, as the rate of temperature drop 
creases, rate action’s effect also decrease, 
bringing temperature smoothly back in line. 

Said to offer even greater sensitivity tha® 


MATERIALS & METHODS 





NOVEMBER, 








American Felt Company’s “K” Felt 
is made to Army-Navy Specifica- 
tions for applications where either 
sound absorption or thermal insula- 
tion, or both, are required. It is in 
wide use in airplanes, auditoriums, 
radio studios, and special automo- 
bile applications. Suitable for use at 
temperatures from below zero to 
250° F. Made in rolls approximately 
24 yards long and 72 inches wide, in 
thicknesses from ¥% to ¥% inch. 
Thicknesses over 12 inch are easily 
produced in your plant by layering. 
The engineering authority on the use 
of felt for sound and thermal insula- 


K 
tion is American Felt Data Sheet 
No. 3, “K” Felt. Write for it today. 


American felt 


“o 


GENERAL OFFICES: 24GlenvilleRd., Glenville, Conn. 
ENGINEERING AND RESEARCH LABORATORIES: 
GLENVILLE, CONN. — PLANTS: Glenville, Conn.; 
Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; 
Westerly, R. 1.—SALES OFFICES: New York, Boston, 
Chicago, Detroit, Cleveland, Rochester, Philadelphia, 
St. Lovis, Atlanta, Dallas, San Francisco, Los Angeles, 


Portiand, Seattle, Montreal. 
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CHARACTERISTIC 





rn en Cteee 2 Oh... cn cccncessccsessceccoceoceoneee pheeseccbawne tmeeniedin cece 
Flow Resistance, gm./sq. em./eec, | in, Spec. AN-S-32. Sovevece 
VJRT/S, Spec. AN-S-32.....2--cs000. eeeeeeee eee eee eeeeeee 


Surface Density, Ib./sq. yd./in. .. 2.2.0 sccccseccecceececeeeeeees wees 

Tensile Strength, Ib. /sq. in. estes 
Compressive Stress, ib./sq. in. at 50% Deflection... ......-0ceccececcccecsecees abcebe & atau 
Compression Set, 24 hr. loading at 50% Deflection ..........0.004005 deusdeewe wi bs doce dseisdves 
Temperature Effect, —65° to 250° F........0cccceccccccccces ceadedees a bade dba ceeetas 46% ove 
Vibration Disintegration, Weight loss in 12 hrs. at 2000 p.m 

Physical Stability in Handling or Flexing 

Collapse When Wet.... 

Shrinkage-Swell, A.S.T.M., D461... . 0. cece cece cence wee eneeeeneneeeeeenees Sab besebiwecdese ° 


CHC EES 


Corrosive Action, Aluminum, Magnesium and Alloys 

Chemical Stability 

Moisture Absorption, 24 hr. test at 125° F. and 96% RH... . 2. cee eceeeccceccees geobsstesibede< 
Moisture Content, A.S.7.M., D461 Standard Condition, 65% R. H. at 70° F 


Flame Resistance 
Propagation. ccccccccccccccccccccccccscceccccccsccesccscce O00” 00ms Fe bese cecdicoccee 
DENGUE 6 basse nes ce setbboccoseeveseteccocooests 
Afleralow, MOK. i cccccccccccccccccescccs eeees 


Bacterial, Fungi and Vermin Resistance 








SITY FREQUENCY 
THICKNESS! SURFACE DEN Cycles per Second 
lnct REDUCTION 


Lb./Sq. Ft. | Lb./Sq. Yd. 


CONDUCTANCE 


Cc RESISTANCE 
COEFFICIENT? | BTU/Hr./Sq. Fr./°F. | 1/¢ 








128 | 256 | 512 1024 | | 2048 4096 





| 
0.05 0.41 02 04 | .06 . F 4 7 . 1,17 
0.09 0.81 .03 04 VW . . .68 ; . 1.47 
0.18 1.62 05 07 .29 ‘ ; .87 ; ‘ 2.44 
0.27 2.43 04 By 62 ; E .83 d 3 3.57 
0.36 3.24 .06 31 .80 ; . .87 : . 4.76 

: Resistivity 
0.54 4.86 ' 7.15 
0.72 6.48 ' 7.69 
0.90 8.10 4 9.09 
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ALL PARTS SHOWN ACTUAL SIZE 





PRECISION INVESTMENT CASTINGS 


by Mite eee Es: 


Business Machines: An intricate 





Electronics: A brush holder of 





part of alloy steel used on a com- 
puting machine. 


Textile Machinery: A _ sewing 
machine part of 1020 steel cast by 
the Hitchiner method. 


brass for a motor with rivets cast 
as an integral part of the holder. 


Instruments: Double cam of 
phosphor bronze for use on a tele- 
phone switchboard. 


Illustrated are a few of the parts now used in regular production 
by prominent industries. Hitchiner customers include many of the 
leading names in practically every field of American industry where 
small metal parts are used. 


The satisfaction of these customers is demonstrated by orders 
for more and more parts which are being designed or redesigned to 
utilize the advantages of the Hitchiner method of precision invest- 
ment casting. 


Hitchiner metallurgical and engineering departments have an 
industry-wide experience in selecting the correct materials to 
provide the best results, and in working closely with customers to 
design parts for the greatest savings obtainable. This is particularly 
true in the redesign of an assembly made up of several pieces 
into a single casting. 


Send us your blueprints for competent advice on your small 
metal parts problems. 


HITCHINER MANUFACTURING CO., INC. 


Manchester, N. H. 
Sales Office: 967 Farmington Ave., West Hartford 7, Conn. 
AGENTS IN ALL PRINCIPAL CITIES 


So ARE ne Rib ait oe ie NR. cna ame 
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New Materials 
and Equipment 


previous Leeds & Northrup models, thy 
P.A.T. 50 control unit has no moving 
control action being accomplished by ele. 
tronic circuits. Valve position can be mex. 
ured remotely at the control panel withoy 
interfering with control action. Major ele. 
tronic components are plug-in types, easily 
replaced, and the entire control chas\ 
comes out as a unit for inspection. 


Electronic Measuring Instrument 


Development of a new line of strip-chan 
electronic instruments has been announced 
by The Bristol Co., 117 Bristol Rd., Water. 
bury, Conn. 

The Series 500 Strip-Chart Dynamaste; 
is a high-speed, self balancing a.c. bridge 





This high-speed, self balancing a.c. bridge 

is used for measuring such quantities o 

temperature, resistance, inductance and pres- 
sure. 


said to be designed for measurement 0! 
temperature, resistance, conductivity, strait, 
position, or any other variable that can be 
measured in terms of impedance. In addi- 
tion, the instrument can be used to measufe 
electric power. " 

Any of the measured variables is recoracd 
on a chart 114% in. wide and indicated 00 
a large scale which is legible at a distance. 
In addition to the single record model, 10 
struments afte available for as many as 16 
different records on the same chart. Models 
are offered for full-scale pen travel in sevet 
records, 3 sec. and 34 sec., with a full range 
of standard chart speeds from 1 in. per ht. 
to 120 in. per min. 

All Dynamaster strip-chart instrument 
are housed in a moisture-proof and dust 
proof case suitable for wall, flush-panel, o 
front-of-panel mounting. The scale and 
cording mechanisms are mounted of the 
front of a hinged aluminum alloy panel, 
which is easily swung out to gain access 
the electronic components or the control 
mechanism. 


MATERIALS & METHODS 
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Courtesy Cliffside 
Body Corporation 





he “bones” in this skeleton are square steel tubes, welded pays—+in product improvement, lower production cost, often 
gether to make a stiff, rigid frame. The idea, used here to in material cost, to think of tubing in your product. 
bm a truck body, is easily adapted — you may find it 
ofitable. 
In this instance, the tubular construction, developed with 
ehelp of Frasse specialists, replaced a complicated system 
¢ Bf bolted channels, gussets, cross fittings, angles and similar 





And when you think of tubing, think of Frasse. Frasse 
stocks mechanical tubing, pressure, hydraulic and condenser 
tubing, stainless tubing—even stainless pipe and fittings. In 
addition, Frasse maintains a fully qualified engineering de- 
partment that is always available to assist you in problems 


arts. Result? A stronger, more rigid, squeakless body—25% involving mechanical steels. Call us. Peter A. Frasse and Co., 
ghter, with more capacity for pay load . . . faster, neater Inc., 17 Grand Street, New York 13, N.Y. (Walker 5-2200) 
{ Msembly . . . greater flexibility of design . . . and 3 items to * 3911 Wissahickon Avenue, Philadelphia 29, Pa. (Baldwin 
© awed instead of 60. 9-9900) * 50 Exchange Street, Buffalo 3, N. Y. (Washing- 
. §B While mechanical tubing is widely used “to save ma- ton 2000) * Jersey City * Syracuse + Hartford + Rochester 


¢ Mptning the hole’”’, it is equally handy for structural use..It ¢ Baltimore 







nd for this FRASSE Tubing Inventory 


eee ee Ser ee Se eae ae eee eae eae es 


is handy booklet lists each mechanical tube size immediately 
mailable from Frasse warehouse stocks —a useful reference and 
purchasing guide. Send the coupon for your copy today. 


PETER A. FRASSE AND Co., INC. 74L 
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r : 17 Grand Street, New York 13, N.Y. r 
| ; Z 4 Please send me a copy of your latest Steel 
| H \SS ? for i Tubing Inventory. ' 
A | N y Steel Tubing j RSE SSRIS T 1 ne <a t 

, . 3 i 

Seamless and Welded Mechanical Tubing rim... l 

Condenser and Pressure Tubing + Aircraft Tubing ‘ pO NEE LSS ES Re. © AEE i 

i 4 


Mlainless Seamless and Welded Tubing + Stainless Pipe and Fittings 
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BLAST CLEANING CABINET 


cleans metal parts, removes rust, scale, grime, 
dirt, paint, etc., in a few seconds. Ideal 

unit for producing clean, smooth 

surface on pieces up to 60” x 36”. 




























| BLAST CLEANING MACHINE 


for maintenance and many other uses including the re- 
moval of rust, dirt, scale, etc. Economically cleans large 
| objects such as tanks, bridges, structural work prepara- 
tory to painting. Six sizes, stationary or portable. — 


UNIT DUST COLLECTOR 


traps dust at its source, minimizes machine breakdowns, 
reduces housekeeping and maintenance costs. 

Solves many grinding and polishing 
nuisances and material losses. 








HYDRO-FINISH CABINET 


| 

uses liquid blast, eliminating dust, and reduces 
costly hand polishing, cleaning and finishing of 
molds, dies, tools, etc. Removes scale, discolora- 
| tion and directional grinding lines, prepares sur- 
faces for plating and coating. Holds 
| tolerances to .0001”.. 

| 

| 










Look to Pangborn for the Latest Developments in Dust 
—_ Convel antl Eins Coesing, Bedeseeet 
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Multi-Combination Meter 


A new model Multi-Combination 
for electrolysis, corrosion and cathodes 
tection testing has been developed by \ 
Miller, 1142 Emerson Ave., West 
wood, N. J. 

With this meter, practically all meg 
ments encountered in electrolysis and , 
rosion investigations and cathodic-proteg; 


This new model Multi-Combination Ma 
is useful for electrolysis and corrosion: 
vestigations. 


testing in field and laboratory can be ma 
according to the manufacturer. By use of 
circuit selector switch, the two high-sni 
tivity d.c. instruments can be connected it 
a variety of measuring circuits for measut 
ments of potential, current, resistance, 
soil resistivity. 

Internal batteries with switch, coarse: 
fine controls can be used to supply and 
trol current for test purposes. Voltmeter: 
voltmeter and ammeter, can be used sep 
rately or simultaneously. Polarity reversit 
switches are provided for both current is 
potential measurements. 

The meter is said to have been design 


by corrosion engineers who incorporate y 
. : RC 
improvements based on wide field expet ; 
ence. . 
5, 
RC 


Heating, Heat Treatmet 





Laboratory Furnace 


A new laboratory furnace has been 
veloped by the Despatch Oven Co., 611% 
E. 8th St., Minneapolis, Minn., to ft Os 
expanded needs of testing laboratories " 
industry. Application of cross flow conv 
tion heat with extra air volume if 


MATERIALS & METHODS 
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ROTOBLAST 


) SAVES LABOR: One ROTOBLAST mo- 


chine and operator can do as much as a two-man 
crew and old-fashioned equipment. 


SA ES SPACE: In many cases, one 


ROTOBLAST machine replaces five or more 
old-fashioned machines, requires less space. 


SA ES TIME: Cases on record prove 
ROTOBLAST can cut cleaning time up to 95.8% 
compored with old-style methods. 


SAVES POWER: Modern ROTOBLAST 
uses but 15-20 h.p. compared to old-fashioned 
equipment requiring 120 h.p. for same job. 


$ TOOLS: On work cleaned with 
ROTOBLAST, cutting tools last up to 2/3 longer 
becouse no scale is left to dull edges. 


‘.@nd these savings mean 
NCREASED PROFITS for you! 


AUTOBLAST: .. Cleans 


These Intricate Castings 


An actual case report from 
Garden City Foundry, 
Stoughton, Wisconsin 











"Reduced our cleaning costs!” says superintendent John 


Selgrath about Garden City’s Rorosiast team of Table and Barrel. 
Costs on two intricate flywheel castings back up his statement. The 
smaller 31 lb. piece is cleaned by the Rotos.iast Table shown above 
for only 2c each! Larger 49 lb. flywheels are cleaned in the Barrel for 
just 5.3c each—and both figures include a// labor, power and operat- 
ing costs! 


But that’s not all. Breakage used to seriously hamper production, 
but no more. Cleaning is faster too, and now Garden City states it can 
give its customers any finish they want! 


IF YOU WANT TO CUT COSTS TOO, find out about Pangborn Roro- 
BLAST. There’s a Rotosiast Table, Barrel, Table-Room and Monorail 
Cabinet for every blast cleaning job. To find out how modern Pangborn 
ROTOBLAST equipment can save you money, send for Bulletin 214. It 
contains valuable specifications, performance data and photographs. 
For your copy, write today to: PANGBORN CorporaTION, 1700 Pang- 
born Blvd., Hagerstown, Maryland. 


Look to Pangborn for the Latest Developments In Blast Cleaning and Dust Control Equipment 


MORE THAN 25,000 PANGBORN MACHINES SERVING INDUSTRY 


BLAST CLEANS CHEAPER with 
the right equipment for every job 





























WHAT'S THE 
FASTEST WAY TO CLEAN 
METAL? 


See page 11 


WHAT'S THE 


Oakite’s 
New FREE Booklet 


“Some good things to know 
about Metal Cleaning” 


answers many questions that 
mean better production for you, 
more money in your pocket. 
You'll want to read more about: 


@ What kind of cleaner attracts 
both oil and water? How 
does this help remove buffing 
compound residues and pig- 
mented drawing compounds? 
See Page 8. 


@ What are the advantages of 
reverse current for electro- 
cleaning steel? See page 15. 


@ Can you electroclean brass 
without tarnishing? See 
page 18. 

@ Can you clean steel and con- 
dition it for painting for less 
than 20 cents per 1,000 
square feet? See page 26. 

@ Would you like a cleaner that 
removes rust and oil in one 
operation, often eliminating 
all need for pickling? See 
page 28. 

@ Does your burnishing pro- 
duce a luster you are proud 


of? See page 32. 
For a copy of this 


FRE 44-page illustrated 


booklet, write Oakite Products, 
Inc., 32H Thames St., New 
York 6, N. Y. 


etcl® 
Ma, yc 
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Rats. * METHODS ° 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 
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Despatch CF line is said to speed up pre- 
heat time, provide for better penetration of 
products in the work chamber, and reduce 
time for heat recovery after new loadings. 
Providing heat control accuracy and work 
chamber uniformity, the furnace has a tem- 
perature range up to 850 F. Swinging doors 
permit location of the CF furnace where less 


Swinging doors permit location of neu 
Despatch CF furnaces where little head 
room is available. 


head room is available, allowing it to fit 
better into the space facilities of the average 
laboratory. 

Despatch CF furnaces are available in 
either gas-fired or electric models. 


Core Baking Unit 


What is called the first electronic core 
baking turntable has been introduced by 
Induction Heating Corp., 181 Wythe Ave., 
Brooklyn 11. 

Ther-Monic Model 300-T is a single unit 
with all components in one housing. Vacu- 
um tubes are water-cooled, allowing trouble- 
free operation under adverse foundry con- 
ditions, according to the manufacturer, and 
the manually operated electrode adjustment 
is rapid and accurate. Once set, the adjust- 
ment need not be changed for the entire 
production run. 

When core production requires a change, 
however, it can be made in less than a 
minute by the coremaker himself, eliminat- 
ing the need for an oven tender. Model 
300-T has a capacity of 350 Ib. of sand 
cores per hr., and is capable of baking cores 
up to 15 in. wide, 28 in. long and a maxi- 
mum combined height of core and core 
plate of 8 in. The 72-in. dia. turntable has 
adjustable speeds of from 0 to 6 ft. per min. 

With the Ther-Monic method of core 














ELIMINATE 


Overshooting 
Undershoo); 


Are you going to continys 
put up with that troublesome oversh 
and undershooting inherent in you, 
ventional pyrometer control —es 
when it is so easy to eliminate tha 
tooth effect? 

Put XACTLINE in the control <i; 
XACTLINE anticipates the temper 
changes — before they occur. And 
it nullifies the varying amounts of the; 
lag, residual heat, and mechanical |oy 
producing a short on-off cycle resulij 
in “Straight-Line’’ temperature con 
This performance is possible bec 
there is no dependence upon mechani 
parts——XACTLINE operates ie 
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o ; Pyrometer Only 





Exact reproduction of temperature chart for a hee! 
process showing the comparison of the ‘'Siro 
Line’’ temperature control produced by XACI 
and the saw-tooth curve obtained with only con 
tional control. 


XACTLINE is applicable to any ind 
ing or recording pyrometer control of 
millivoltmeter or potentiometer type. 
should be used wherever close tempe 
ture control is required — any type 
electrically heated oven, furnace, ki 
injection molding machine, and fuel-ir 
furnaces equipped with motor-opero 
or solenoid valves. 

XACTLINE is a complete unit. No 
justment or coordination with the contr 
instrument is required regardless of 
size of the furnace, length of the heati 
cycle, or size of the load. Installation 
very simple — can be either flush or # 
face mounted. 


price $89.50 F.0.B. CHICAGO 
Nothing Else to Buy 


i i 


7 ‘GORDON: 
>% SERVICE <>< 


CLAUD S. GORDON ¢ 


Specialists for 36 Years in the Heo! Treat 
and Temperature Control Field 

Dept. 24 © 3000 South Wallace St., Chicoge Mh 

ws aed 24 * . a Rentites Ave., ¢ Cevslent 4, 
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One of Several Parts of a Cata- 


lytic Cracking Plant Produced for 
the Petroleum Industry.’ 





Pressure Vessels for the Chemical 
and Allied Industries. 








Heavy Press and Machine Frames 
and Bases for the Machine Tool 


aly Industry. , . , : . 
This massive Marine En- Today, many parts and major assemblies of heavy 
yf gine Frame was Steel- o ; . 
in Weld Fabricated and com- machinery and equipment are economically produced 
pletely machined ready in welded steel . . . units illustrated on this page are 

for assembly by the Steel- : , 

Weld Division of The R. C. typical of thousands of Steel-Weld Fabricated parts 
of Mahon Company. produced by Mahon for manufacturers throughout the 
* country. If your product—or parts of it—lends itself to 
De this production technique, you will find savings in time 





and cost through Steel-Weld Fabrication. If you inves- 
tigate, you will also find in the Mahon Company an 
unusual source for welded steel in any form for any 
purpose ... a source with complete, modern fabri- 
cating and machining facilities, backed by a staff of 
competent design engineers and craftsmen from whom 
you may expect a smoother, finer appearing job, em- 
bodying every advantage of Steel-Weld Fabrication. 








Diesel Engine Crank Cases and 
Frames for the Marine and 
Electro-Motive Field. 
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THE R. CC. MAHON COMPANY 
DETROIT 34, MICHIGAN 








Engineers and Fabricators of Steel in Any Form for Any Purpose 


Crank Cases, Frames, and other 
Parts for Manufacturers of Marine 
Steam Engines of Uniflow or 
Multiple Expansion Type. 
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"NO TRICK TO 17, 
[F YOU USE BRAINARD 
STEEL TUBING"! 







These India lads would prob- 
ably never use steel tubing 
to perform their famous trick, 
but if they did they wouldn't 
be able to find a better tub- 
ing than Brainard high qual- 
ity welded mechanical steel 
tubing. 


As manufacturers who now 
use Brainard tubing know, 
they need no tricks to bend, 
form, swage or otherwise 
fabricate—for Brainard tub- 
ing is quality controlled from 
ore to product to assure a 
more uniform, easier-work- 
ing tube at lower costs. 


Next time you need tubing 
or fabricated tube parts 
check with the Brainard 
office nearest you. 








QUALITY CONTROLLED FROM 
ORE TO PRODUCT BY BRAINARD 


straight or Of 
Straight or Fabricated 


SIZES: '/." to 4° —.025 to .165 

















TUBING DIVISION 


BRAINARD STEEL COMPANY 


23311 LARCHMONT AVENUE 


WARREN, OHIO 


There are Brainard sales offices in Atlanta, New York, Cincinnati, Pittsburgh, Buffalo, 
Chicago, Philadelphia, Detroit, Cleveland, Indianapolis and Nashua, N. H. Sales 


Representatives: Sharonsteel Products Co. in Detroit, Grand Rapids, Mich.; and 
Farrell, Pa. Fred J. Reynolds, Davenport, la; Brass & Copper Sales Co., St. Louis, Mo. 
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baking, all fumes are exhausted directly 
from the core room. Inasmuch as all ti, 
heat is generated within the cores, jt ; 
claimed that no heat is given off to the sy. 
rounding atmosphere, resulting in mon 
comfortable working conditions in the cox. 
room. This equipment, together with tei, 





Model 300-T, the latest Ther-Monic con 
baking unit, requires only one operator. 


binders, makes it possible to adjust and 
control the green strength, hot strength, 
hardness, collapsibility, and other important 
characteristics of the core. 


Induction Heater for Gears 


machine for high-production heat treating 

of gears is available from Westinghouse 

Electric Corp., Box 2099, Pittsburgh 30, Pa res 
Called the Inductall, it is used with : 


A new radio-frequency gear hardening H 


old 


an 
ser 
ste 
pa: 


High-production heat treating of gears * 
made possible by this radio-frequency 8 
hardening machine. 
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7,000 POUND CASTING OF “18-8” STAINLESS STEEL. 
produced by The Ohio Steel Foundry Company at its Lima, 
Ohio plant, this turbine runner meets A.S.T.M. A-198 Grade 


A Specification. 


.../mproved 
with 18-8 Stainless 
Steel Castings 


PE ent a turbine runner cast in 18-8 chromium- 
niekel stainless steel to secure the utmost in 
resistance to corrosion, erosion and cavitation... 


The unique combination of properties offered by 
18-8 stainless steel merits your consideration of this 
material when designing new products or improving 
old ones. 


In many instances stainless helps you trim bulk 
and deadweight. Moreover, it can assure longer 
service life because these chromium-nickel alloy 
steels resist attacks from many corrosive media, 
particularly oxidizing acids. 


At elevated temperatures austenitic stainless 


steels resist creep, scaling or oxidation. At low tem- 
peratures they remain tough and offer exceptional 
resistance to impact. 


We invite your inquiries on the use of cast or 
wrought stainless alloy steels containing nickel. 
Send us details of your problems for our suggestions. 








Over the years, International Nickel has accumulated a fund of 
useful information on the properties, treatment, fabrication and 
performance of engineering alloy steels, stainless steels, cast irons, 
brasses, bronzes, nickel silver, cupro-nickel and other alloys con- 
taining nickel, This information is yours for the asking. Write 
for “List A” of available publications. 


THE INTERNATIONAL NICKEL COMPANY, INC. iew'vore's, x 
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gives instant, 
direct reading 
of Air Velocity 
. . - Anywhere! 


Here is a precision-built, self- 
contained, portable instrument 
that gives instant, accurate read- 
ing of air velocities—anywhere. 
Measures speed of flow through 
ducts, grilles, motors, furnaces, 
etc., or in the open. Needs no cal- 
culations or reference charts. 
Anyone can use it and get ac- 
curate measurements. Available 
in a wide range of scales, and 
with a wide assortment of jets 
and fittings if needed. You'll want 
full details and prices, so write 
for Bulletin No. 2448-G. Illinois 
Testing Laboratories, Inc., Room 
522, 420 N. La Salle Street, Chi- 
cago 10, Ill. 























































New Materials 
and Equipment 


vacuum tube radio-frequency generator, , 
10,000 cyclemotor-generator set, and othe 
associated equipment to harden spur geay 
cluster gears, integral spindle gears, 4p) 
shafts. Each gear processed undergoes » 
automatic cycle for either through or cq, 
tour hardening. Uniformity of hardenin, 
is said to result from the mechanical pex 
handling system and precise electrical tip. 
ing of the pre-heat, heat treat and quend 
operations. 

The Inductall system is flexible, lending: 
itself readily to expansion to meet increase; 
production requirements. It is simple 
operate and maintain, and does not requir 
skilled labor for operation. Designed for ip 
line production methods, it can help reduc 
handling costs, work-in-process inventoric 
and associated storage problems. 


-- ————— — ~~ 


General 








— — on 


Marking Device 


A new marking device for stamping stee! 
sheet, strip, and other flat metals has bee 
developed by M. E. Cunningham Co., 15 
E. Carson St., Pittsburgh 19, Pa. Made from 
aluminum, the Model JG-1 stamping too 
is said to be light, easy to handle, and a 


Steel sheet, strip and other flat metals a! 
be conveniently marked with this Ligh 
weight, aluminum stamping tool 


be manufactured with a holder section 1 
accommodating almost any size or numb! 
of characters. 

Only finger pressure is required to swiv¢ 
the top upward so the holder can be slippe¢ 
over the pieces to be marked. When pre 
sure is released, springs drop the top 10 
position for marking. To complete 
marking operation, each stamp is struck | 
dividually with a lightweight hammer. 

Specially designed springs retain 


fices 


MATERIALS & METHODS Moy: 
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Sling is raised to fit 
into indentations. 


a 


==" 3 SLING SHOTS 


THAT SCORE FOR CRUCIBLE STEEL 














.\ 
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Sling safely holds assembly as 
it is hoisted to furnace. 


lt 
\ 





ul 
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The three camera shots above clearly picture the couple is used between the fourth and fifth trays 

three principal advantages of this fabricated- _...with another one on the top. The assembly 

welded stainless steel tempering assembly. Both = weighs 665 Ibs., maximum load 3200 lbs., a ratio 

Rolock and Crucible Steel engineers contributed of 4.8 tol. 

to the design which features: (1) a rugged carrier 

sling, (2) indented trays for close, safe fit of sling, 
3) maximum furnace capacity. 


Rolock job-engineered heat treating equipment 
will speed handling, give you more uniform 
quality, lengthen service life and reduce work- 
The shallow, easy stacking trays separate varied _ hour costs. If you have such problems, call our 
sizes of Alnico permanent magnets and a thermo- Rolock engineers for practical recommendations. 


mbe! Hiifices in: PHILADELPHIA *® CLEVELAND * DETROIT * HOUSTON * INDIANAPOLIS * CHICAGO * ST. LOUIS * LOS ANGELES * MINNEAPOLIS 


wive ROLOCK INC. + 1282 KINGS HIGHWAY, FAIRFIELD, CONN. 
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New Materials 
and Equipment 










stamps in the holder and permit rapi 
changing. A steel piece on the bottom 
the holder, around which the aluminuy ; 
cast, serves as an anvil—holding distort, 
of the stamped metal to a minimum. 


Saw Attachment 


A new, gear-driven saw attachment {y 
\4-in. drills has been announced by Feder 
Engineering Co., 37 Murray St., New Yor 
7. The Fedco Saw-Rite, Model 600, featur 
adjustable depth of cut, Oilite bearing 
precision-cut hardened steel drive gears, x 
all-aluminum housing, and a quick-actin, 


This Fedco Saw-Rite saw attachment wil 
cut hardwoods, wallboard, plywood 
plastics. 


















worm-driven clamp for holding the attac 
ment in correct alignment with the drill. 

Designed for one-hand use, the attath 
ment has a knob for convenience when (0 
hand operation is desirable. With depth ( 
cut adjustable from 4% to 1% in., the # 
can be used for cutting grooves, dado 
rabbits and ploughing. The combinatid 
blade is usable for either rip or cross 
and the saw is said to cut any materiai— 
hardwoods, wallboard, plywood or plasti 

Hand-fitted and balanced, the 4-in. 
blade is of chromium-nickel alloy steel #™ 
will cut thousands of feet before reshatp 
ing is required. Material up to 2 in. th 
can be sawed in two cuts, one from ¢@ 
side. 


MATERIALS & METHOD 
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Electric Immersion Heaters 


Tor Heating Water Oils 
Waxes, Heat-Transter Mediums 
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and other Liquids 





Look to CHROMALOX for Dependable Electric Heat 


CHROMALOX Electric Immer- 
sion Heaters come in a full 
range of types for permanent 
or portable use. They are 
quickly and easily installed 
with minimum labor and ma- 
terial costs . . . and they may be 
manually or thermostatically 
controlled for accurate, care- 
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free, dependable operation. 
Available in types and sizes to 
fit your needs in iron, steel or 
alloy sheaths to resist corrosion. 

If you are interested in heat- 
ing liquidsefficiently, or if you 
have any other heating prob- 
lem—you are invited to con- 
sult CHROMALOX. 


CL Tupi icatts 
2 al 


Indirect immersion heating with 
Chromalox Electric Tubular Heaters. 





OTHER UNITS AVAILABLE FOR HEATING: 


Water, asphalt, greases, molten salts, pickling 
baths, Dowtherm, Aroclor, Prestone-—for super- 
heating steam and compressed air—for melting 
lead, solder, babbit and stereotype metal. 


CHROMALOX 


‘OVEMBER, 1950 


tlecttic Moat for Modem Indudtiy 





CHROMALOX 


offers you the most 





Ls 


in 
Electric Heat 
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Experience 





alae 33 years experience in elec- 
277 AA Wh. h Tl) tric heating, covering almost 


“i fs every industrial process 

, 7 employing heat up to L000F° 
= tlh 

Selection 


Service 























Over 15,000 types, sizes 
and ratings to fit most every 
application requiring heat. 





135 field engineers in 37 

cities throughout the coun- 

try, to give you on-the-job 
p counsel and assistance. 














Engineering 


Application engineers working with research, devel- 
opment and manufacturing personnel provide techni- 
cal know-how for solving industrial heating problems. 


FOR COMPLETE INFORMATION Write for Catalog 50 
which describes the complete Chromalox facilities and prod- 
ucts designed to meet me cas requirements. 
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EDWIN L. WIEGAND COMPANY 


7523 Thomas Blvd. 
Pittsburgh 8, Pa. 


Please send me a copy of the new 48 
page Chromalox Catalog. 


Dib esdbns ecapecen aed waited 





























RUBATEX 


seals the windows 





of the 


Stratocruiser 


<q AIRTIGHT UNDER PRESSURE DIFFERENTIAL 

<q DOESN’T SCORE OR CRAZE PLASTICS 

<q UNAFFECTED BY TEMPERATURE CHANGE 

q@ ZERO MOISTURE ABSORPTION—WEATHERPROOF 


<q RESISTS OXIDATION 


The windows of Boeing Stratocruisers 
are sealed with RusaTex Gaskets to 
prevent escape of air from pressurized 
cabins at high altitudes. The dense, 
sealed cell structure of RuBaTex has 
excellent compressive strength, high 
resiliency and forms a leakproof joint 
without crazing or scoring the plastic 
windows. It compensates for irregular- 
ities in adjoining surfaces and has high 
insulating properties. 

RusBaTex Closed-Cell Rubber cannot 


absorb moisture even at cut edges. It 
is rot and vermin proof. Most gasket 


Photo-micrograph shows how each cell is completely 
sealed by a wall of rubber. The material cannot ab- 
sorb moisture. It.has high insulating values, is highly 
resistant to oxidation and is rot and vermin proof. 


requirements can be cut from sheet 
stock, thus avoiding the expense of a 
molded skin. 


Consider Rusatex for your gasketing, 
cushioning, shock-absorbing or vibra- 
tion damping applications. It is avail- 
able in natural and synthetic stocks 
in soft, medium and firm forms. Our 
engineers can give you valuable assist- 
ance from their experiences with count- 
less other uses. For further information 
write for Catalog RBS-12-49. Great 
American Industries, Inc., RuBATEX 
Division, BEDFORD, VIRGINIA. 























































Plastic Pattern 
Cut Investment. 
Casting Cost 


@ METAL PARTS can now be jny« 
ment-cast more economically 4, 
ever before by the use of patter 
made of plastic instead of wax. 
Until recently, the “lost-wax’” prog 
ess, using disposable patterns my 
from wax, was employed almost « 
clusively for investment Casting. By 
on high-quantity production runs 
Haynes Stellite Div. of Union ¢, 
bide and Carbon Corp. is now ig 
polystyrene plastic patterns—with ig 
nificant reductions in cost. 
On shapes that are relatively « 
to sink, the cost of plastic inject 
dies is comparable to the cost of th 
master pattern and the soft metal dic 
that are used for making wax ng 
terns. With more intricate shapy 
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Polystyrene plastic patterns, such os t 
array shown here, have begun to replo 
wax patterns for investment casting ° 
large-scale production runs. (Courtesy Uni 
Carbide and Carbon Corp.) 


however, plastic dies cost proportion 
ately more and are more difficult ' 
alter when design changes are mad 
On the other hand, they have long 
injectian life and produce more ut! 
form and accurate patterns. Also, i 
cost for injecting plastic into dies 
less than that for injecting wax. 

Aithough wax patterns are mot 
economical on small-volume runs? 
cause of the lower die cost, the hight 
cost of a plastic injection die is U 
ally offset on production runs of frot 
5,000 to 10,000 pieces, while produt 
tion beyond this quantity results # 
definite savings. 

When either the alloy or the de 
sign is in question, castings tor @ 
purposes can be made by machinili 
patterns directly from _polystyse™ 
plastic and mounting them individ 
ally for casting. 


MATERIALS & METHODS 


hows 


AlSiMag does not rust, 
oxidize or corrode 


sso metie 
i a 


AISiMag is non-magnetic 





AlSiMag is as AlSiMag is harder 
light as aluminum than granite 


Cm, 


AISiMag has higher insulation AlSiMag withstands 
at high temperature higher compressive 
than fused quartz loads than steel 


AlISiMag has lower coefficient of 
expansion than any commonly used metal 
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Hard Surfaced Cas 
ing for Giant Bi 


@ WHEN THE Star Drilling Mac; 
Co. of Akron, Ohio, was feces 
called upon to manufacture q ,; 
star bit for drilling holes of 3, 
dia. up to a depth of 40 fr, it 
decided that the normal practic, 
forging high carbon steel would | 
impractical for producing the wy 
flared-out ends of the bit. 
Instead, 0.5 carbon steel was ¢ 
to produce a bit slightly smaller i, 
the specified size. Then the gage x 
face points, the fastest wearing ar 
were built up with several layers, 
hard surfacing materials. Use of 
weld metal is expected to exte 
service life and to facilitate rebuij 
ing the bit when it becomes worn, 
After casting the bit, the points, 








































Layers of hard surfacing material on 
face and gage of this cast steel star drilli 
bit extend its service life consider 
(Courtesy Lincoln Electric Co.) 


the face were first built up with 
single pass all the way across in ea 
direction, using a Hardwell 100 ele 
trode, a high carbon type manuli 


tured by The Lincoln Electric Co. 0M oA 
Cleveland. This electrode was select tion 
for the first pass because the deposi tact 
approximated the analysis of the <q the 
ing. ® for 

Next, a single pass of Lincolt$% ma 
Abrasoweld, a semi-austenitic, abr 
sion and impact resistant, self-harm * 
ening material, was placed on eat ~ 
side of the center point all the Wii 


across. Finally, a single pass of th 
same filler metal was deposited 4! 
rectly on the point. | 

A similar process was employ 
with the gage of the bit, which w4 
first built up almost to size and 
sired contour with several passes 
the high carbon electrode. Both the 
sides and the face were welded ® 
needed, after which this hard depos" 


(Continued on page 140) 


MATERIALS & METHODS 


ROCKRITE TUBING 


as High Surface Finish 
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PROVED BY PROFILOMETER RATINGS AS LOW AS 5 MICROINCHES 


, ~/ ROCKRITE 
ou can trim machining costs of ring shaped and cylindrical h 
parts with Rockrite Tubing because it reaches your plant with saves more than 


close tolerances and smooth surfaces. The reason? This tubing any other tubing 
» iis sized by a distinctively different process: 
drilli 
oti @ Dies compress the metal against a © The proof of high surface finish? Higher cutting speeds 
mandrel, tending to iron out small ir- Profilometer readings recently 
-., Aap eguiarities on both the inside and out- © taken on samples of Rockrite Tools last longer between 
‘ede side surfaces. The metal flows from Tubing exhibiting superior finish grinds 
ole high spots in the same manner as when show a range of RMS values of 5 


vice @ Is forged. to 55 microinches. In the man- Work-surface finishes are 
od ufacture of parts such as hydrau- better 
al aren = se . lic cylinders this superior finish 
s place on side sur- Peter 1 : 
Poi face of the tube as it elongates under = Worch pricing iim 9 gl Machined parts have closer 
“ast 4 
MBE Pressure of the dies and creeps row po you score? Do you know tolerances 
ol mandrel. the three requirements essential 


forward while in contact with the 
abe for tube accuracy and lower-cost Stations on automatics are 
varie ° 'n no part of this operation is there machined parts? New bulletin tells often released for additional 
eat ""Y action which can produce longi- answers . . . gives more facts and operations 
wife “dinal scratches. The metal is not figures on close-tolerance Rock- 
the drawn through a die and over a rite Tubing. Send for your copy 
| die Mandrel, today. 





Extra-long pieces available — 
less downtime for magazine 
oye stocking and fewer scrap ends 


& fe Roe Closer tolerances often elimi- 
$0 - eapempass nate necessity for machining 


the 


s : on outside or inside 


TR-118 
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This is 


STAINLESS PLATE 


PATTERN CUT 


by G. 0. CARLSON ,INC. 








High Speed powder cutting equipment developed by G. O. 
Carlson, Inc., makes even odd-shaped plates like these a routine 


operation in our plant. 


Perhaps you, like so many of our customers, would prefer to 
specify Carlson stainless plates delivered cut to pattern, Working 
from your prints, templates, or even a rough sketch we are able 
to lay out and produce the job with the most economical use of 
material. In addition, freight charges are held to a minimum and 


the plates are received ready for finish machining. 


Send your next order to G. O. Carlson, Inc.—Stainless steels 
of chemical quality in all analyses are our only business . . . take 


advantage of our specialization . . . it pays. 


7 gv 


Zs CARLSON, INC. 


Stainless Steels Exclusively 
200 Marshalton Road, Thorndale, Pa. 
PLATES « FORGINGS e BILLETS e BARS e SHEETS (No. 1 Finish) 
District Sales Offices and Warehouse Distributors in Principal Cities 





Hard Surfaced Casting 





continued from pag. 








was covered with two passes of seq; 
austenitic material. 

All welding with Hardweld \y 
was done with a 3/16-in. dia, ¢ 
trode at 200 amp., with the electra; 











Designed for drilling holes of 30-in. dic 

to a depth of 40 ft., the giant drilling bit 

is cast slightly smaller than specified six 

in 0.5 carbon steel and then built up with 

hard surfacing material. (Courtesy Linco 
Electric Co.) 


negative for faster melt-off. Abraso- 
weld was deposited with a 3/16-in 
electrode at 160 amp. with the ele 
trode positive. A slight preheat 
about 200 F, just warming the cas 
inate the quench effect of the larg 
mass of metal on which the weldin 
was done. 
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Manuals” | 


Annual Engineering Review 
Glass as an Engineering Materia! 
Nondestructive Testing Methods 


Wrought Aluminum Alloys 


Die Castings 
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. HOW TO CHOOSE YOUR 


“| SPECIAL PROPERTY GRADE 


PHENOLIC MOLDING COMPOUND 



















































































© What do Fropertie YUR 
U cee sae =ale 
Washing machine ~on “on epee DuRITE: a4 
agitators. ES NISL Ens TE Black or red, 
SS 
Bearings, sleeves, Self-lubrication, 
casters, anti-friction high mechanical strength, a 558 
| parts. good finish. : 
1. dig 
ng bit | 
d size — 
D with | 
incoln 
| | 
; . i 
| Excellent resistance | 
.aS0- | emg ne om to mild acid and alkaline = _" 745 
6-in ae re solutions. } 
elec. 
it Of 
Cast: 
olim- - 
large 
ding 
| Printi ' ' Good finish and dimensional DuRITE: S-2672-B 
| rinting plate matrices. stability, non-sticking. Black. 
| 
“8 | 
Excellent dimensional Duarre: 550 
Bushings. stability, pone “ 
lowest friction. 7: 
| — 
FREE! Write for catalog, fully describing the wide 
range of DURITE phenolics for General Purpose, Heat | | 
Resistance, Electrical Resistance, Impact Resistance 
and made-to-order modifications of standard mate- 
rials embodying special characteristics to meet your 
specific requirements. Address: LI 
THE BORDEN COMPANY ~- CHEMICAL DIVISION 
Dept. MM-110, 350 Madison A ° . ° 
"i “ New York 17,N.Y. Molding Powders - Bonding Resins - Cements 
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Tells about 


- FLASH POINT 
e TOXICITY 
«DRY TIME 
* SOLVENT POWER 





No cost! No obligation! We'd like to present you with this handy 
64-page handbook solely to acquaint you with your nearby mem- 


ber of the SOLVENTS & CHEMICALS GROUP. 


You'll find page after page in this book packed with information 

.written specifically for non-technical personnel. You'll find 
hundreds of definitions, comparison tables, testing methods and 
product descriptions on a wide variety of organic solvents in 


common use. And this handbook is in a convenient “ 


..easy to carry, easy to refer to! 


FREE. 


This book is yours absolutely 


pocket size” 


And if you’d like further 


information on a particular problem, your nearby GROUP MEM- 
BER will be happy to study your problem and make expert 


recommendations... 
offer today. Call or write your 
ICALS GROUP MEMBER. 


handbooks as you need. 


Order as many 





Group L. Olay ~ 


OFFICES AND PLANTS IN 
BUFFALO—BUFFALO SOLVENTS, Box 73, Station B 
CHICAGO—CENTRAL SOLVENTS, 2545 Congress St. 
CINCINNATI—AMSCO SOLVENTS, 4619 Reading Road 
CLEVELAND—OHIO SOLVENTS, 3470 W. 140th St.. 
DETROIT—WESTERN SOLVENTS, 6472 Selkirk Ave 
FORT WAYNE—HOOSIER SOLVENTS, Maumee & Bueter Rd 
GRAND RAPIDS—WOLVERINE SOLVENTS, 1500 Century Ave. S.W 
HOUSTON—TEXAS SOLVENTS, 8501 Market St 
INDIANAPOLIS—HOOSIER SOLVENTS, 1650 Luett St 
MILWAUKEE—WISCONSIN SOLVENTS, 1719 S. 83rd St 
NEW ORLEANS—SOUTHERN SOLVENTS, 1352 Jefferson Hwy...... 


ST. LOUIS—MISSOURI SOLVENTS, 419 DeSoto St 


all without obligation. Take advantage of this 


nearest SOLVENTS & CHEM- 


“Organic Solvent” 


CALL OR WRITE TO THE MEMBER LISTED BELOW 


> THE SOLVENTS & CHEMICALS GROUP 


ASSOCIATED FOR BETTER SERVICE TO INDUSTRY 


. .BEdford 1572 
ee SEeley 3-0505 
..MElrose 1910 

. Clearwater 1-3770 
WaAlnut 1-6350 
ANthony 0213 

Gr. Rap. 5-9111 
Woodcrest 9681 
ATlantic 1361 

. .GReenfield 6-2630 
big hey 3 Temple 4666 


Se ee See GArfield 3495 


“pte, -- Bat Ppa ee & Jordon 0761 














News Digest 
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mended by different authorities vary 
from Y to 36 in. per sec. Rather deep 
draws can be achieved in one a 
and there is little or no difficulty 
with “spring-back” or critical-strain 
grain growth. 

A method of deep drawing mag. 
nesium alloys up to 40% at room 
temperature with resultant gains in 
strength compared to hot pressing has 
been developed. The process utilizes 
a small calcium additions to the alloy 
and intermittent applications of load, 
which increases for each cycle. 


Copper 

Copper is characterized by high 
ductility and low rate of work harden. 
ing, but its relatively low tenacity 
makes it harder to shape than good- 
quality alpha brass. There are no 
great difficulties in the deep drawing 
of copper, but if interstage annealing 
is mecessary, it must be done in a con- 
trolled atmosphere. Best deep draw- 
ing properties are found in high- 
conductivity copper, with deoxidized 
copper second best. Deep drawing 
characteristics of brass are well 
known, and other copper alloys, in 
cluding tin bronzes, aluminum bronze 
and beryllium copper, can also be, 
deep drawn. 


Nickel 

Nickel, cupro-nickel, nickel silver, 
monel and Inconel all have excellent 
deep drawing properties. Difficulties 
sometimes experienced are usually 
caused by incorrect interstage anneal- 
ing techniques and atmospheres. Spe- 
cial techniques recommended for 
nickel, monel and Inconel are: (1) 
special lubricants to keep friction at 
a minimum; (2) construction of dies 
to permit as free a flow of metal as 
possible without formation of writ- 
kles; (3) presses with slow, smooth 
action; and (4) bright annealing 
Zinc 

Zinc is deep drawn at elevated 
temperatures with 75 to 120 F giving 
the most useful combination of duc 
tility and tenacity. Sheet must b¢ 
high purity, with average grain size 
not more than 0.05 mm. Because o! 
the low tenacity of zinc, care is neces 
sary to avoid breakage in the press 


MATERIALS & METHODS 
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Common-Sense 


Ec uipment Protection 
during 


STEEL SHORTAGES 
















: 


W.... SHORTAGES again threatening, Stoody 
Hard-Facing returns to war-time importance . .. 
the job of keeping equipment on the go, of combat- 
ing all replacement scarcities by making the old 
parts do. 

Surprisingly, Stoody Hard-Facing not only 
reclaims worn equipment, but actually restores it 
to better-than-new condition at less than new-part 
cost. Since only the areas of concentrated wear 
need protection, the job is simple and economical. 


A part whose life is doubled—or tripled—not 
only conserves dollars but protects your precious 
inventory of spare parts when replacements be- 
come difficult or impossible to obtain. 


Start making your steel go farther now with 
this common-sense protection ... Hard-face all 
wearing parts with Stoopy ALLoys, touch up as 
required for ultimate life. It’s your best insurance 
against wear at all times. 





_ Two ways to fight steel shortages 
/, with STOODY ALLOYS 





® This illustration shows a worn RD-8 
Tractor Idler wheel manually hard-faced 
with Stoody Self-Hardening. It outwore 
two new wheels. A pplication cost was only 
a fraction of replacement cost. 


- “ 





® Above are typical idlers automatically hard-faced with 
Stoody 105. Automatic welding insures greater smoothness 


and uniformity of deposit besides lowering cost. 


g ‘OODY COMPANY 11959 EAST SLAUSON AVENUE, WHITTIER, CALIFORNIA 
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in BURNISHING MATERIALS 


it’s the SHAPE that counts! 


Smooth burnishing of rounded corners, 
undulating curves, deep depressions and 
rounded projections is the special job of 
Abbott Ovalballs. They're shaped to do the 
job right! 


Abbott Burnishing Materials, available in 
five shapes . . . Ball, Ovalball, Cone, 
Diagonal, Pin . . . are scientifically designed 
to make effective contact on metal stamp- 
ings or castings of any size and shape. Each 
piece is a burnishing tool made from Abbott 
high quality bearing ball steel. Each is deep 
hardened and polished to a mirrorlike, 
glass-hard finish. For the best burnishing 
results . . . use Abbott! 


Some parts require a special mixture of Abbott 
Burnishing Shapes. Send for catalog . . . No 
obligation. 


THE ABBOTT BALL COMPANY 
1074 New Britain Ave., Hartford 10, Conn. 


News Digest 


No annealing is necessary, as recrys. 
tallization takes place at the tempera. 
ture attained in press operations. Fo, 
this reason, one of the main difficyl. 
ties is prevention of excessive grain 
growth. 


News of Engineers 


Laurence H. Carr, chief metallurgist, 
has been named director of engineering 
and research for Edward Valves, Inc. An- 
other appointment in the company was 
that of Carl W. Nedderman as assistant 
vice president. 


Frazier & Son has appointed Irving R. 
Redland as assistant to the chief engineer 
in charge of production and sales. Mr. 
Redland was formerly manager of the 
American Radio Hardware Corp. 


Chester R. Austin has been promoted to 
the position of manager of the develop 
ment section of the Research Dept. of 
Koppers Co., Inc. He joined Koppers as a 
ceramic engineering specialist in 1948. 


Acheson Colloids Corp. has appointed 
Paul L. Eness, research engineer, to the 
staff of the company’s Products Develop 
ment Laboratory. Mr. Eness succeeds D 
G. Weaver, who has been transferred to 
Acheson's offices in Newark, N. J. 


Warren H. Farr, vice president in 
charge of manufacturing of The Budd 
Co., will resign from this position Jan. |, 
1951. He will continue as a member of 
Budd’s board of directors, however, and 
will act as a consultant to Mr. Budd. 


The appointment of Carl E, Scholz as 
vice president and chief engineer of All 
America Cables and Radio, Inc. and The 
Commercial Cable Co. has been an 
nounced. Mr. Scholz has been associated 
with the International Telephone and 
Telegraph Corp., parent company of All 
America, since 1917. 

Robert L. Coe was elected to the | 
tion of chairman of the board of ( 
Brass & Copper Co., Inc. at a re 
meeting. Richard C. Diehl, former get 
manager of the Steubenville, Ohio plants 
of Wheeling Steel Corp., was name 
succeed Mr. Coe as president. 

General Electric Co. has made the {ol- 
lowing announcements: Dr. James L. 


Lawson was appointed manager of the 
newly formed Electron Physics Divs. 0! 
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'Y.3 ): PIT-TYPE FURNACES 


OR MORE! | eee Ma 


% GAS CARBURIZING 
% HOMOGENEOUS CARBURIZING 
% DRY (GAS) CYANIDING 

% CLEAN HARDENING 
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- Pit-Type Furnaces are adaptable 
| to special runs of a diversity of materials 
hs and heat treatments. Especially fitted to 
p , areas where floor space is limited and 
3 i size and shape of parts are unusual. 
s A battery of 8 Pit-Type Furnaces used for 3 
eh carburizing cam shafts in an automotive plant. The outstanding performance of the 
red ¢ ; ° 
ind More complete details are given many ‘Surface Pit-Type Controlled- 
All in this new Bulletin SC-149. Atmosphere Furnace installations is 
Write for your copy today! your assurance of consistent 
f satisfaction. 
a SURFACE COMBUSTION CORPORATION ® TOLEDO 1, OHIO 
ral g Stein & Roubaix, Paris FOREIGN AFFILIATES: British Furnaces, Ltd., Chesterfield ay 
nts ial 
), H Carburi 
: i d Carbon Restoration (Skin R ery), Homogeneous Carburi- 
P po lg: He pone: + Ary boeomnidang yo ce ea Bright Gas-Normalizing and Anneal- 
* ing, Dry (Gas) Cyaniding, Bright Super-Fast Gas Quenching, Atmosphere Malleableizing 





ol and Atmosphere Forging. Gas Atmosphere Generators. 
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Low Cost heat treatment 


of small and medium size parts 


The EF chain belt conveyor furnace is one of the most satisfactory 
continuous heat treating units yet devised for scale-free hardening, car- 
bon restoration and non-decarb heat treating of bolts, chain links, rivets, 
and other small and medium sized, forged, drawn, stamped, machined, 
headed and welded parts. Sizes for any capacity requirement. Gas-fired, 
oil-fired or electrically heated, whichever best suits your particular 
requirement—and location. Estimates—and samples of heat treated 
parts—furnished promptly. Write for literature. 











A Gas-Fired, Oil-Fired and Electric Furnaces ‘) 
for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 





‘a WILSON ST. ot PENNA. R. R. ay BS SRLS é Checo 4 




















STAINLESS 


STEEL 
FASTENERS 











Made right... 
Priced right... 
by specialists in stainless! 


See Alimetal first for stock ship- 
ments of stainless machine, set, 
self-tapping, wood screws, nuts, bolts, 
pins, washers, rivets, including Govern- 
ment and “AN” specs. Prompt delivery 

on various types of Phillips Recessed Head 


Screws and specials, too. WRITE FOR CATALOG 49E 





peso, MANUFACTURERS SINCE 1929 
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News Digest 





















































the General Electric Research Labora, 
He had been head of the Nuclear Iny« 
gation Divs. Clifford G. Fick was nam. 
assistant manager of the new division 
He was formerly head of the Teleyi, 
Div. of the Laboratory. William N. 0}, 
is now assistant to Lisle D. Hodell, mn, 
ager of manufacturing of G.E.s fF, 
tional Horsepower Motor Divs. Forme 
head of the unit generating section, |) 
Equipment Div., Mr. Oberly will now 
located at the company’s Fort Wayne, 
Works. 


Egbert A. Cabble has joined The River 
side Metal Co. in the capacity of mare 
research analyst. 





Olin Industries, Inc. has announced th 
appointment of Robert H. Evans a; « 
ecutive assistant to the president and 
ecutive committee. Mr. Evans resigne 
from Riegel Paper Corp. as secretary, 
treasurer and director to accept this ne 
position with Olin Industries. 


William L. Batt, Sr., president of Ski 
Industries, Inc., and former vice chairma 
of the War Production Board, has bea 
appointed chief of the Economic Cooper 
tion Administration (Marshall Plan) mi 
sion to the United Kingdom. Mr. Bat 
succeeds W. John Kenney, who retired in 
order to re-enter the private practice of 
law. 
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Three new vice presidents were name 
for Kaiser Aluminum & Chemical Corp 
and Kaiser Aluminum & Chemica! Sales 
Inc. They include: S. §. Inch, general sales 
manager of Kaiser Aluminum & Chemicl 
Sales, now in charge of sales; Thoma: ! 
Ready, Jr., assistant general manager 0 
Kaiser Aluminum :& Chemical; and Dov- 
ald E. Browne, formerly controller, als 
named treasurer. Russell A. Clayton su 
ceeds Mr. Browne as controller. 


Carl Dittmar, manager of the Cleveland 
district sales office of E. I. du Pont 
Nemours & Co.’s Electrochemicals Dept. 
has retired after serving 48 years in the 
chemical industry, hoiding the position 0 
Cleveland manager since 1921. He ‘ 
succeeded by Albert R. Tucker, formetly 
manager of the du Pont district office 10 
El Monte, Calif. 





Inland Steel Products Co. has promoted 
William A. Jahn to the position of assis 
tant to the president. He has been manage 
of business methods and procedures of tht 
company, an Inland Steel subsidi: 
will now be located at the Mil!wauke 
headquarters. 





Almo D. Squitero has joined the Han 
son-Van Winkle-Munning Co. as an ele 
trochemist. 





The election of Samuel M. Felion ® 
president and chief executive officer 
Shippers’ Car Line Corp., a subsidiary 
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amed Republic Electrunite Mechanical Tubing 


Corp is available in a wide range of sizes, 
Sales, gauges, and analyses—in both carbon and 
sales stainless steel. 

mical 
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et, Manufactured by the Republic electric 
the resistance welding process, it is uniformly 
0 of high in ductility, surface quality, strength 
e is and accuracy of section. 

erly \Y 





And for tubing users who do not have 
complete facilities for fabricating, 
a . Republic offers semi or full-fabricated tubu- 
lar parts. Write for complete information. 
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with ELECTRUNITE 447 


T’S a kitchen range gas burner venturi tube . . . formerly 

made of cast iron ... now brought up-to-date and improved 
with versatile Republic ELECTRUNITE Tubing. Consider these 
important facts: 


1. Throat and taper dimensions are held to closer tolerance. 


2. Injection of gas-air mixture is better—the smooth inside surface 
of Republic ELECTRUNITE Tubing eliminates frictional resistance. 


3. Modern appearance, lighter weight, and easier cleaning make 
a hit with housewives—help sales. 


4. Manufacturing costs are lower! 


Perhaps Republic ELECTRUNITE Tubing can be profitably put 
to use in making your products. You'll find it unsurpassed for 
uniformity, ease of fabrication, and ability to take any form 
of plating or painting readily and economically. Why not 
check into its potential for your products— write today to: 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 


ELECTRUNITE TUBING 







































AT LOWER COST WITH 


Lol 


Single-stroke extrusion of these axle spindles, made possible by scale-free 
Ajax-Northrup induction heat, provides a continuous stream of 600 forgings 
per hour for a leading automobile manufacturer. 

Pit-free surfaces and superior fibre flow make these extruded forgings better 
. . . fatigue resistance is increased by 17% over hammered forgings. And costs 
are lowered, because 16 men do the work of 46.. . virtual elimination of scale 
and flash saves up to ten tons of SAE 1532 bar stock per day. . . floor space 
requirements are reduced by 80% ... one single-cavity extrusion die takes 
the place of two three-cavity hammer dies. 

Find out how fast, economical Ajax-Northrup heaters can help you to convert to 
better, more economical forging methods. Send for our technical bulletins today. 


Associate AJAX ELECTRO METALLURGICAL CORP. 
Companies AJAX ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY, INC. 
AJAX ENGINEERING CORPORATION 


HEATING & MELTING 
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CONNECTING 
THERMOCOUPLE CIRCUITS 
with QUICK COUPLING CONNECTOR PANELS 








A rapid and flexible method 
for connecting numerous 
thermocouples to pyrometers 
—regardless of their loca- 
tion. One central point for 
making and breaking cir- 
cuits. 


Polarized Plugs and Jacks 
are made in all standard 
calibrations—Iron Constan- 
tan, Copper Constantan and 
Chromel Alumel. 


Catalog Section 23G fully 
Panel for 36 Thermocouple and ’ describes these Panels. Write 
12 Pyrometer Connections. \ for your copy today. 





Thermo Electric Far wwn 
ee “NEW JERSEY 


AJAX ELECTROTHERMIC CORPORATION * AJAX PARK * TRENTON 5, NEW JERSEY 





News Digest 








American Car and Foundry Co., has |. 
announced. Mr. Felton previously sry, 
as president of the American Railway 
Institute, and is succeeded by Charlo, 
Wright in this capacity. 


Robert P. Desch has joined The Ay 
Mineral Products Co. as a research chen 
ist. It was also announced that Ge» 
Gabriel, plant engineer at the Mette 
Plant of Atlas, was promoted to the po 
tion of assistant plant manager. 













Titanium Pigment Corp., a subsid 
of National Lead Co., has elected Grah, 
W. Corddry as vice president in charge, 
sales. K. W. Ericson, formerly West; 
sales manager of the Corporation, succes 
Mr. Corddry as general sales manager 


Ellis H. Jones has retired as geney 
manager of the Canadian Div. of 7) 
Yaie & Towne Manufacturing Co. af 
57 years of service. George L. Dirk 
dent consulting engineer, succeeds } 
Jones as general manager. 


The Armour Research Foundation ¢ 
the Illinois Institute of Technology hi 
named Gordon W. Johnson as supervisi 
of foundry process research. Mr. Johown 
formerly served as chief metallurgis: ¢ 
American Hoist and Derrick Co. 


Henry A. Federa was elected secretan 
general attorney and a director of tk 
Orinoco Mining Co., a United States Ste 
Corp. subsidiary. Mr. Federa formerly wi 
an attorney for United States Stee! Cop 
of Delaware. 


Appointments in conjunction with : 
major reorganization of the managemest 
of the Philadelphia Div. of The Yale & 
Towne Manufacturing Co. have been a 
nounced. Bruno A. Moski, field enginet, 
was promoted to the position of chief it 
dustrial engineer. C. Eugene Moore, {or 
merly assistant to the plant manager 0 
the Electro-Motive Div., General Motos 
Corp., is now works manager for Yak 
John T. McCarley was named managet 0! 
production. James A. Shellenberger, pt 
viously assistant to the vice president 
marketing of General Foods Corp., be 
comes director of advertising, public 
and market research. This post was 
cently held by James S. McCullough, wh 
resigned. And James P. Kinney, formet . 
partner in Gordon & Kinney, Inc., ¥ 
named general sales manager, succeedi 
Samuel W. Gibb, who has also resig* 
ed. 


ory! 
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A. R. Kelso has been elected vice pre 
dent of Mack Trucks, Inc., as well as vi“ 
president and a director of Mack Maou 
facturing Corp., a subsidiary of Mae 
Trucks. He will make his headquarters # | 
Allentown, Pa. It was also announced thé 
S. S. Stewart was named vice president " 
charge of purchasing for Mack Manula 
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TO PLAN YOUR 
TOOLROOM HEAT TREATING DEPARTMENT 


Published to assist those planning new or expanded heat treating depart- 
ments, It’s yours for the asking. 

Material contained in this 24 page booklet, prepared by the Lindberg 
Engineering Company, is based upon years of experience in helping 
design hundreds of toolrooms . . . plus additional information gained 
from the 24-hour-a-day operating experiences of the toolroom heat 
treating department of the Lindberg Steel Treating Company, the 
world’s largest. 

. fo | ; It helps arrive at total costs in advance * Shows recommended de- 
* be a =) & ' partment layouts * Tells how to select furnaces of proper size * Gives 
ale 3S [i ae. prices of auxiliary equipment such as tongs, quench tanks, straightening 
r of BE 2 eon ug . ) presses, hardness testers, work benches, etc. * Contains loose template 
pages of furnaces, quench tanks, etc. and graph paper . . . a few seconds 

' of scissor work shows you how your department will look. 
Se To get your copy write or call your nearest Lindberg Engineering 


a DB. ' Company office or the Lindberg home office at 2451 West Hubbard 
in ze SE —— Street, Chicago 12, Illinois. 


Other helps for Heat Treaters. ‘“‘Heat Treating Hints’’—a publication covering the practical side of 
heat treating with strictly ‘“‘how to do it’’ articles. Available on request. 

*‘Heat Treating Hints’’, two movies, (color and sound) bring to the screen practical articles from the 
printed ‘‘Heat Treating Hints’’. Ideal for technical associations, plant showings, schools. Write for Bookings. 


| C/WDBERG Wi FURNACES 
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THE ULTIMATE IN PRECISION CASTINGS 





These intricate precision castings made from frozen mercury patterns assure 
you of soundness—accuracy—close tolerances—60-80 micro finish and mini- 
num finishing in size ranges not available by conventional casting methods. 
All ferrous and non-ferrous metals. Inquiries invited. Brochure on request. 














uercast || ALLOY PRECISION 
|} CASTINGS COMPANY 


1 | EAST 45th ST. AND HAMILTON AVE. CLEVELAND 14, OHIO 


 SPEGRICATIONS 


quantity DESCRIPTION 
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FREE! Send for Folder 50G for full information 
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Metal Products Co., Inc. 


Manufacturers of STAINLESS STEEL FASTENINGS 
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CASTLETON-ON-HUDSON, NEW YORK 
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News Digest 


turing. Mr. Stewart was formerly purchy, 
ing agent for the manufacturing divisio, 
of Air Reduction Sales Co. 


Eaton Manufacturing Co. has appointe) 
Robert F. Golden as works manager {yy 
its Reliance Div. He had been connece; 
with development and research until this 
promotion. At the same time C. A. Selley, 
chief metallurgist, was named assistant j 
the general manager. 





George R. Gibbons, one of the pioneer 
in the development of the aluminum jp. 
dustry and a director of Aluminum Co, oj 
America, died at the age of 71. M:. 
Gibbons, who retired as senior vice presi. 
dent of Alcoa on Jan. 1, 1949, began his 
career with the company in 1901. 


The Carpenter Steel Co. has announced 
the death of Ransford V. Mann. He hai 
been associated with Carpenter since 191! 
and was vice president in charge of sales 
at the time of his death. 


Francis E. Bash, vice president in charge 
of the Technical Dept of Driver-Harris 
Co., died recently. Mr. Bash was well 
known for his metallurgical experiment 
and developments during the last 27 years. 


General Electric Co. has announced the 
death of Arelin L. Wagoner, who retired 
as purchasing agent of steel and steel 
products on Apr. 1. Mr. Wagoner had 
served with G.E. for 43 years upon his 
retirement. Another death affecting GE 
was that of Earle S. Henningsen, a pioneet 
in the development of a.c. machinery. M: 
Henningsen had been manager of engi- 
neering of G.E.’s Large Motor & Geneta- 
tor Divs. 


Joseph A. Horne, chairman of the boatd 
of directors of The Yale & Towne Manv- 
facturing Co., died after a brief illness. He 
had been associated with Yale & Towne 
for 58 years. 




















News of Companies 
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General Electric Co., Schenectady 
N. Y., has purchased the patents, name 
and technical data of the Turbodyne Corp. 
Hawthorne, Calif., a research subsidiat) 
of Northrup Aircraft, Inc., which has de- 
veloped a turboprop aircraft engine be 
lieved to be the most powerful propeller 
type aircraft power plant in the world. 







The new plant and office of Acorn Shee! 
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| How much can Rollpins save 
: on your production line? 








well | 
ents 
im Here’s important information on Rollpins—the amazing replace your present fastener .. . exceed the sheer strength | | 
| the new fasteners that eliminate slow, expensive reaming, peen- of a cold-rolled pin of equal diameter. Rollpins stay tightly \ | 
fired ing, and machining operations. Just imagine the cost-cutting in place until deliberately removed with a pin punch—can 1 | 
ow possibilities provided by a single fastener with such wide be used over and over again. 
design and application flexibility that it can replace tapered For complete information on Rollpins and their almost 
GE pins, grooved pins, or straight pins. Investigate the savings unlimited money-saving applications write to Elastic Stop 
neer Rollpins offer your product. Nut Corporation of America, 2330 Vauxhall Road, Union, 
* In the short period since their introduction, manufac- New Jersey. 
od turers are already using Rollpins as steel fastening pins 
holding pulleys and gears to shafts; as pivot or hinge pins, 

= clevis pins, cotter keys, shafts, and locating dowels. . . to H 
anu: provide lower-cost, simplified, vibration-proof assemblies. 
He Rollpins require no special installation skills . . . readily 
wne 





PRODUCT OF 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 
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Rolipins are made from either Carbon Steel or Rollpins are used to replace a hardened, ground Four Rollpins are used in this Hansen tacker as 
Stainiess Steel and are readily available from stock tapered pin in this feed tube finger clutch assembly pivots. Self-retaining, they eliminate headed rivets 
in diameters from 1/16 inch to V2 inch and in a —stand up to flexing and shock more than 2,400 and bolts . . . simplify maintenance operations .. . 
broad range of standard lengths. times an hour. provide a flush fit. 
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ROTARY GAS 
CARBURIZERS 


A “First” by A.G.F. Co. 


Versatility is the outstanding char- 
acteristic of AGF Rotary Gas Carburiz- 
ing Furnaces, which may be used not 
only for carburizing, but also for clean 
hardening, normalizing, annealing, 
and other general or atmospheric work 
without modification to the furnace 
of any kind. 





Uniform heating of the work is on the larger models. The retort re- 
assured by the gentle mixing produced mains within the heat at all times. 
by the rotary action of the retort, The furnace shown above is the 
which is heated by numerous carefully jatest, improved AGF Rotary Gas 
distributed and balanced gas burners. 
Carburizing or atmosphere gas is in- 
troduced through a simply-designed, 


trouble-free connection. 


Carburizer, batch type, with new 
maintenance-free roller bearing retort 
support. 


AGF gas carburizing equipment also 

Charging and discharging of the includes Continuous Rotary Furnaces 

work is accomplished by means of a and Vertical Retort Carburizers. Write 
tilting feature, which is power-driven for literature. 


AMERICAN GAS FURNACE CO. 


142 SPRING STREET + ELIZABETH, N. J. 





WRITE FOR ms WESC 












FREE 
fastener 
catalog 








A complete, comprehensive handbook on cold-headed nails, rivets, 
screws and other special fasteners. Check on ways to improve your 
assembly cost-wise, appearance-wise and from a standpoint of maxi- 
mum effectiveness at minimum cost. One hundred years of experience 
are at your service. Write for price quotations or for suggestions on 


the redesigning of your present assembly. 


* JOHN HASSALL, INC. mn. 





News Digest 


Metal Mfg. Co., Inc. is now located y 
4605-11 W. 21 St., Chicago 50. 


The firm name of Franklin Iron % 
Metal Co., Newark 5, N. J., has beg 
changed to Franklin Metals Co. 


A new plant which will specialize jy 
the production of plastic and plastic-mey| 
components for the radio, television apj 
lighting industries has been constructed by 
Sylvania Electric Products, Inc. in Watteg, 
Pa. for its Parts Div. L. R. Wanner wij 
be in charge of the new plant. 


Need for a larger site for its schedule 
$3,000,000 plant for the production of 
cracking catalysts used by the petroleum 
industry has caused the American Cyan. 
amid Co., New York 20, to change ix 
plans and locate the plant in Michigan 
City, Ind. rather than in East Chicago 
Ind. The new facilities are expected to bx 
in operation the middle of 1951. 


Minnesota Mining & Manufacturin; 
Co., St. Paul, Minn., has purchased the 
Big Rock Stone & Material Co. in Litte 
Rock, Ark. R. S. Wilson, Sr., president of 
Big Rock, will continue as active head o! 
the company’s management. No major 
changes in operations are contemplated. 


Construction of a new plant addition 
for the production of alkyd plastic mold- 
ing compounds has been started by the 
Plaskon Div. of Libbey-Owens-Ford Gla 
Co., Toledo. The new addition will be 
erected on a site at Plaskon’s principal 
manufacturing location near Toledo, and 
is expected to be in operation by Mar 
L951. 


Cummins Portable Tools Div., Chicago, 
has purchased the assets of Fred W. Wap- 
pat, Inc., Mayville, N. Y. The newly ac 
quired property will be known as the 
Fred W. Wappet Div., and all personne! 
and identity of the Wappat Line will be 
retained. 


Due to the increased demand for its in 
dustrial precision castings, Vicon Casting 
Corp., Brooklyn 1, N. ¥., has established 
a new plant at 103 Lombardy St., Brook- 
lyn, to be known as Omni-Metal Casting! 
Inc. The plant is fully equipped, and 10- 
cludes heat treating facilities. 


Pullman-Standard Car Manufacturing 
Co., Chicago 3, has announced the forma- 
tion of the Power Ballaster Products Du 
with manufacturing facilities located at 
Hammond, Ind. John A. Curtis has been 
appointed manager of the new division 


Construction of a new building has 
been announced by Cummins Engine Co 
Inc., Columbus, Ind., which will be desig: 
nated as the Stores Center Bldg. It will! be 
a central storage for all materials and 
supplies, and wilt also house quality con- 


trol and inspection activities and an ¢t- 


MATERIALS & METHODS 








_ et ee el gO Oe Oe CO 









you cAN BE SURE.. te 115 


Westinghouse 
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FOR THE MAN 





\t Careful buyer? Then, here is help in selecting 
the equipment to do your job best. You see, 
0, Westinghouse makes both electric and gas- 


P fired furnaces, plus the atmosphere equipment 
$ that may be required. Thus, Westinghouse 
1 engineers have no favorite type of firing or 
' construction to sell. Instead, they study your 


heat-treating problems with 2 view toward 

recommending the equipment to do your 

job best. 

, And you can preview results! A well- 
equipped metallurgical laboratory will sample 
heat-treat your work and demonstrate the mass 
production results you may expect. 


tt het _ } 
' a neering. A HEAT AND METALLURGICAL SERVICE THAT 
OFFERS WITHOUT OBLIGATION: 


ENGINEERS —Thermal, design and metallurgical engineers to help you study 
your heat-treating problems with a view toward recommending specific heat- 
treating furnaces and atmospheres. 


RESEARCH—A well-equipped metallurgical pom yoo | in which to run test 
samples to demonstrate the finish, hardness, and m urgical results that can 
expected on a production basis. 


PRODUCTION—A modern plant devoted entirely to industrial heating. 


LxPERIENCE— Manufacturers of a wide variety of furnaces—both gas and elec- 
ttic—and protective atmosphere generators. 
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WHO CAN'T BE “SOLD” 


This unbiased engineering and metallurgical 
service is called Therm-a-neering. It matches 
the equipment to your job. . . provides the 
hundreds of design details that make your heat- 
treat line run smoothly and economically. 

Give Therm-a-neering a chance to help you, 
You won’t have to be sold. You'll know why 
it’s best to buy Westinghouse, Call your nearby 
Westinghouse representative for details, or 
write Westinghouse Electric Corporation, 180 
Mercer Street, Meadville, Pa. J-10346 
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Bassick Company Solves Problem 
of “Problem Casters’ for Pianos 


Brass piano caster wheels 
used to represent a pro- 
curement problem to The 
Bassick Company. 


As limited production 
items, they were hard to 
buy as castings, trouble- 
some to machine from bar 
stock. 


Turning to powder 
metallurgy, Bassick found 
the wheels could be 
readily produced from a 
Horse Head brass powder—and at a saving of over 30 
percent versus outside purchases. 


Ordinarily, you think of nonferrous powder metal- 
lurgy as a high-speed process that yields its most hand- 
some savings in long runs and in parts especially de- 
signed for it. 


But in many cases—as with Bassick—you can also 


use the versatile process as a simple answer to smaller 
run “problem parts”, 








LET US SEND YOU A SAMPLE of a brass powder port to get the 
“feel” of nonferrous powder metallurgy. At the same time we 
will be glod to discuss your own individual requirements. 











THE NEW JERSEY ZINC COMPANY 





160 Front Street. New York 7, N. Y.... 221 N. La Salle Street. Chicago 1, Il. 











Find Out Now About 


wSTAR® 
CERAMICS 


Write us 
about your 
nae problem. Send blue- 


print or specification. 
Get the benefit of our advice. 


STAR 


PORCELAIN COMPANY 


4 Tt > _ 


MUIRHEAD AND JAY AVES. TRENTON, N 
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larged department for shipping servic 
parts. 


American Cyanamid Co., New York 
has granted 13 post graduate fellowships 
and one post doctoral fellowship in th 
fields of chemistry and chemical engineer. 
ing for the academic year 1950-51. The 
following universities were awarded thes 
fellowships: Carnegie Institute of Tech. 
nology, University of Colorado, Columbia 
University, Cornell University, Duke Upj. 
versity, University of Illinois, Massachp. 
setts Institute of Technology, University 
of Michigan, University of Notre Dame 
Pennsylvania State College, Princeton Uni- 
versity, Purdue University, Stanford Uni. 
versity, and University of Wisconsin. 


Vanadium-Alloys Steel Co., Latrobe, Pa. 
has appointed Charles Hardy, Inc., New 
York 17, as sales representatives to handle 
their line of ferrous alloy steel powders, 


The first winner of the Heppenstall 
Memorial Scholarships, offered by Hep. 
penstall Co., Pittsburgh, Pa., was Donald 
J. Siegle, son of Elmer Siegle, assistant 
production manager of Heppenstall’s Pitts- 
burgh plant. The scholarship has been es- 
tablished to assist children of Company 
employes to gain a college education. 


The W. W. Sly Manufactaring Co., 
Cleveland 2, has appointed the Horrell 
Co., Los Angeles 46, to act as sales engi- 
neers for the Sly line of industrial dust 
control and sandblast equipment. 


A contract has been awarded Minnesota 
Mining & Manufacturing Co., St. Paul 6, 
Minn., as agents for the federal rubber 
reserve agency, and Pacific Rubber Co., 
as associates, to re-activate and operate a 8 
$22,000,000 government-owned synthetic 
rubber plant at Torrence, Calif. 


The Budd Co., Philadelphia, has been 
awarded a citation by the Chamber of 
Commerce in recognition of the Com- 
pany’s contribution to the industrial de- 
velopment of the community by recently 


completing a new foundry, located ad- T 
jacent to Budd’s Red Lion plant in North- re 
east Philadelphia. b 

A fellowship for $3500 has been es- y 


tablished at Rensselaer Polytechnic Insti- 
tute by the Aluminum Co. of America, b 
New Kensington, Pa. Holder of the fel- a 
lowship has not yet been named. 


News of Socjeties 


The Association of Iron and Steel Engi 
neers elected officers for the coming y¢4! 
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It can help you @) 


reduce cost at the point of assembly! 













There are thousands of instances where forgings have forging to shape avoids waste of metal and reduces 
reduced the cost of parts at the point of assembly. This machining and finishing time-cost. The metal quality and 
booklet containing 60 pages of authoritative information cost-reducing possibilities obtainable in forgings cannot | 
on forgings formed to close tolerances by the use of be equalled or duplicated. | 
closed impression dies tells how cost of reductions may Recheck every stressed part in your equipment, as well | 
be obtained. Forging production techniques are described as simple handles and levers, and consult a forging engi- | 
and illustrated. neer about possibilities for reducing costs at the point of | 
Forgings provide rapid assembly of complex parts by assembly. Only a forging engineer can inform you fully 
welding adaptability of widest range; forgings permit regarding the numerous advantages obtainable with forg- 
reduction of dead weight because maximum strength and ings. Your copy of this reference booklet on forgings 1s | 
ness are obtainable in lighter sectional thicknesses; available now. Attach coupon to your business letterhead. 


od 


DROP FORGING ASSOCIATION © 605 Hanna Building * Cleveland 15, Ohio. 





Please send 60-page booklet entitled “Metal Quality-——How Ho: Working Improves 
Properties of Metals” 1949 Edition. 
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Impossible* 


to machine 





but easy to 


manufacture 


. AS A PRECISION 
INVESTMENT CASTING 


Engineered Precision Cast- 
ing Co. solved the above 
production dilemma with a 
precision investment cast- 
ing. The part is a crimping 
jaw. The material AISI-4140 
heat treated steel. Note the 
reentrant slot on the bottom 
surface and the grooves and 
bosses on the top surface. 
The only operation follow- 
ing casting was the drilling 
of a hole in the end lug. 


* Impossible to machine from one piece 
economically. 


Use this coupon. . 














: For further information on the above : 
s and other manufacturing problems : 
= solved by precision casting, use this : 
= coupon or write. : 
TE EERIE soe een rma UES Neh : 
IN i is aca 2 : 
: TERRI Mt tk AMR : 
SOS EISEN ct OCR are : 


“>? 
ENGINEERED PRECISION wsluing C0. 
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MATAWAN, N. J 
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at their recent convention. John F. Black, 
assistant general superintendent, Youngs- 
town Sheet and Tube Co., succeeds A. S. 
Glossbrenner as president. Mr. Gloss- 
brenner will continue to serve on the 
board of directors. I. N. Tull, electrical 
superintendent of the Republic Steel 
Corp., was named first vice president. John 
L. Young, vice president in charge of 
engineering, National Tube Co., became 
second vice president. The new treasurer 
is E. L. Anderson, electrical superin- 
tendent, Bethlehem Steel Co. And John E. 
Vohr, general superintendent, Carnegie- 
Illinois Steel Corp., was elected as secre- 
tary. 


Dr. William R. Osgood, materials en- 
gineer of the National Bureau of Stand- 
ards, has been named director of the de- 
partment of mechanics at the I/limois In- 
stitute of Technology. At the same time, 
Albert Litvin, another materials engineer 
for the Bureau of Standards, was appointed 
structural engineer at the Armour Research 
Foundation of the Institute. It was also 
announced that a grant of $5,000 from 
the Wunsch Foundation was made to the 
Institute, to establish a Silent Hoist and 
Crane Co. Materials Handling award, to 
be presented annually to the students 
writing the best papers on the subject of 
materials handling. 


New officers for the National Metal 
Trades Assn. were elected at the recent 
annual convention. They include: presi- 
dent—Joseph L. Kopf, president of Jabez 
Burns & Sons, Inc.; first vice president— 
Phillip M. Morgan, president of the 
Morgan Construction Co.; and second vice 
president and treasurer—Charles S. Craig- 
mile, president of the Belden Manufactur- 
ing Co.’During the same meeting, Harold 
S. Falk, president of the Falk Corp., was 
named to receive the Association’s Indus- 
trial Relations Achievement Award, pre- 
sented to the American citizen whose con- 
tributions in the field of industrial rela- 
tions are deemed most important. 


The Steel Founders’ Society of America 
is sponsoring an award program for the 
best papers on parts or products which 
can be made advantageously as steel cast- 
ings, or new applications or uses for steel 
castings. The contest is open to all persons 
except employees of the Steel Founders’ 
Society and of companies that are mem- 
bers of the Society. Entries must be post- 
marked not later than midnight, Dec. 1, 
1950, and should be sent to Award Com- 
mittee, Steel Founders’ Society of America, 
920 Midland Bldg., Cleveland 15. 


During the annual meeting of the 
American Die Casting Institute, the fol- 
lowing officers were elected: president, 


(Continued on page 164) 
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Irons @ Steels 


sinless Steel Design. Allegheny Ludlum 
| Corp. New book discusses in detail ap- 
lations of high tensile stainless steel in 
ctural design. (1) 


eel Design. Climax Molybdenum Co., 72 
. Booklet tells how to combine good 
eign, high quality steel and proper treat- 
ent for best results with steel components. 

(2) 


brasion Resistant Alloy. Jones & Laughlin 
feel Corp., 36 pp., ill., No. AD 155. 
mining, quarrying and 
irhmoving of Jalloy, abrasion and impact 
eistant steel. Gives technical data. (3) 


Steel Bars. La Salle Steel Co. Describes 
htressproof, cold-finished, carbon-steel bars 
aid to combine high strength, machina- 
lity, wearability and minimum warpage. 


(4) 


lad Steels. Lukens Steel Co., 2 pp., ill. 
Describes five types of clad steels, and indi- 
ates savings possible on chromium and 
nickel through their use. (5) 


pplications in 


Alloy Steel. Joseph T. Ryerson & Son, Inc., 
2 pp. Describes Ledloy, lead-bearing open 
hearth steel said to machine 30 to 50% 
aster than fastest previously available screw 
steel. (6) 


Alloy Steels. Wheelock-Lovejoy & Co., Inc., 
}pp. Data on AISI, Hy-Ten and SAE alloy 
seels, including composition limits, heat 
tteating instructions, physical properties and 
applications. (7) 


Nonferrous Metals 


Plated Metals. American Nickeloid Co., ill. 
Indicates wide variety of economies avail- 
able to users of pre-plated metals for parts 
Manufacture. (8) 


low Melting Alloys. Cerro de Pasco Copper 
Corp. Technical data on Cerro (low tem- 
perature melting) alloys and special appli- 
“tions useful in many phases of manufac- 
turing (9) 


Spring Alloys. Elgin National Watch Co., 
Industrial Products Div., 2 pp. Composi- 
properties and applications of Elgiloy, 
(10) 
Tungsten and Molybdenum. Fansteel Metal- 
urgical Corp., 24 pp., ill., No. F-1019. 
‘sctipuon, chemical and mechanical prop- 
“ties, and details of such uses as heating 


tion, 


obalt-chromium base spring alloy. 
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elements, electronic tube parts and cooling 
coils. (11) 


Aluminum Alloy. Frontier Bronze Corp., 24 
pp., ill. Detailed technical data on Frontier 
40-E Aluminum Alloy, high strength, 
natural aging alloy. Includes applications. 

(12) 


Welding Nickel Alloy. Illium Corp., 4 pp., 
No. 105B. Instructions for metallic arc and 
oxyacetylene gas welding of Illium, nickel- 
base, corrosion resistant alloy. (13) 


Electrical Resistance Alloy. The C. O. Jelliff 
Mfg. Co., 6 pp. Engineering data on Jelliff 
Alloy 1000, electrical resistance alloy said 
to have outstanding mechanical and electri- 
cal properties. (14) 


Babbitt Metal. National Bearing Div., 
American Brake Shoe Co. Booklet gives 
complete data on specification, melting and 
pouring of babbitt for use in bearing manu- 
facture. (15) 


Nonferrous Alloy Specifications. The River- 
side Metal Co. Data sheets correlate ASTM, 
Federal, Army and Navy Specifications for 
40 nonferrous alloys. Includes characteris- 
tics, available forms and uses.’ (16) 


Nonmetallic Materials e Parts 


Plastic Moldings. Accurate Molding Co. 
Describes facilities for producing precision 
plastic moldings. Case histories given. 
(17) 
Felt Parts. American Felt Co., folder, ill. 
Describes custom-made cut felt parts with 
applications including separating, protect- 
ing, sealing, polishing and insulating. 
(18) 


Hard Rubber and Plastics. American Hard 
Rubber Co., 60 pp., ill. Complete technical 
data on all grades of Ace hard rubber and 
plastics. (19) 


Ceramic Parts. American Lava Corp., chart. 
Shows properties of Al-Si-Mag ceramics 
used in custom making uniform, dimen- 
sionally accurate, economical parts. (20) 


Phenolic Resins. The Borden Co., Chemical 
Div. Catalog describes wide range of 
Durite phenolics available for general pur- 
pose, heat and electrical resistance parts. 
(21) 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 161 
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MANUFACTURERS’ LITERATURE 


Precision Molded Plastics. Consolidated 
Molded Products Corp., 8 pp., ill. Describes 
facilities and equipment for producing 
compression-, transfer- and injection-molded 
plastics. (22) 


Plywood. Douglas Fir Plywood Assn., 32 
pp., ill. Series of articles shows how to use 
plywood effectively in fixtures, displays, 
posters and signs. (23) 


Plastic Lined Fittings. The Dow Chemical 
Co., 32 pp., ill., No. SL6-N-250. Catalog 
of Saran lined steel and iron pipe valves 
and fittings and Saran spacers and gaskets. 
Includes properties, design data and appli- 
cations. (24) 


Plastic Machine Parts. E. I. du Pont de 
Nemours & Co., Inc., Polychemicals Dept. 
Discusses such wide industrial uses for ny- 
lon as gears, bearings and machine parts. 


(25) 


Flexible Tubing. Flexible Tubing Corp., 8 
pp., ill., No. 5-4. Applications and per- 
formance data on Spiratube flexible tubing 
for ventilation and materials conveying. 


(26) 


Laminated Plastic Parts. The Formica Co. 
Catalog gives full information on com- 
pany’s facilities for complete machining of 
Formica custom made parts. (27) 


Polyvinyl Plastics. B. F. Goodrich Chemical 
Co., 16 pp., ill. Properties and descriptions 
of Geon resins. Detailed applications as 
extrusions, wire and cable, flooring, films 
and coatings, and molded products. (28) 


Polyvinyl Resin. B. F. Goodrich Chemical 
Co. Technical data on Geon, versatile heat-, 
weather-, wear- and chemically-resistant 
resin available in various transparencies and 
forms. (29) 


Plastic Molding. The Grigoleit Co. Folder 
describes this company’s facilities for pro- 
ducing molded plastics. Includes designing, 
engineering, tooling, molding and finishing. 

(30) 


Corrosion Resistant Nonmetallics. Haveg 
Corp., 8 pp., ill. Detailed data on Haveg, 
special resin and asbestos corrosion resistant 
material. (31) 


Thermosetting Plastic. Houghton Labora- 
tories, Inc., 4 pp., No. 601. Specifications, 
properties and applications of Hysol 6000, 
a thermosetting plastic especially adapted to 
chemical and electrical uses. (32) 


Handling Phosphoric Acid. Monsanto Chemi- 
cal Co., Phosphate Div., 8 pp. Equipment 
specifications and procedures for the safe 
handling of 75% phosphoric acid in quan- 


tity. (33) 
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MANUFACTURERS’ LITERATURE 


Carbon Products. Morganite, Inc., 8 pp., ill., 
No. 14. Specifications of various carbon 
bearings and bushings. Also, properties of 
six series of Morganite carbon products. 


(34) 


Plastics Forms. Rogers Corp., 12 pp., ill. 
Shows two series of molded forms, includ- 
ing molding boards, laminated sheets and 
punchings, and preshaped preforms. (35) 


Cast Acrylic Sheet. Rohm & Haas Co., Plas- 
tics Dept., 5 pp., No. 68. Properties, fabri- 
cation and forming information, and appli- 
cations of Plexiglas II, a heat resistant 
plastic adapted to weathering. (36) 


Cellular Rubber. Rubatex Div., Great Ameri- 
can Industries, Inc., No. RBS-12-49. Cata- 
log describes Rubatex closed cell rubber 
designed for cushioning, gasketing, shock- 
absorbing or damping applications. (37) 


Organic Solvents. The Solvents and Chemi- 
cals Group, 64 pp. Entitled Organic Sol- 
vents, discusses terms used in tables of 
properties of organic solvents, lists the 
solvents and their applications, and gives 
detailed tables of properties of hydrocarbon 
solvents, alcohols, esters, ketones and 
chlorinated solvents. (38) 


Sponge Rubber. Sponge Rubber Products 
Co., 12 pp., ill. Describes Spongex prod- 
ucts, including sheet sponge rubber, die 
cut shapes, cord, tubing, molded forms 
and pad stock. (39) 


Colored Rubber. Stalwart Rubber Products 
Co., 4 pp., ill. Outlines company’s facilities 
for giving rubber any desired color or shade 
without changing other characteristics. 
(41) 


Technical Plastics. Synthane Corp., 20 pp., 
ill., Wo. 16/15. Properties, available forms, 
specifications and applications of this com- 
pany’s technical plastics described. (42) 


Rubber Parts. Tyer Rubber Co., 4 pp., ill, 
No. lc. Describes design and molding 
service for rubber parts specified by indus- 
try. (43) 


‘Carbon-Graphite Parts. U. S. Graphite Co., 


68 pp., ill., No. G-49. Detailed properties, 
chemical resistance, assembly information, 
design aids, 60 applications and limitations 
of Graphitar. (44) 


Polyvinyl Resins. U. S. Rubber Co., Nauga- 
tuck Chemical Div., 20 pp., ill. Detailed 
properties, ingredients, compounding and 
processing of Marvinol polyvinyl chloride 
resins. (45) 


Plastics Parts. Watertown Mfg. Co., 44 pp., 
ill. Complete data on properties and appli- 
cations of plastics produced by this com- 
pany. (46) 


Metal Parts e@ Forms 


Quality Castings. Abrasive Alloy Castings 
Co., 4 pp., ill, No. 30M. Describes Ni- 
Resist cast irons, said to have unusually 
good properties, enable high-grade castings. 

(47) 
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Zinc Alloy Dies. Allied Products Corp., 
Richard Bros. Div., 4 pp., ill., No. W-35- 
950. Describes Allite zinc alloy dies for 
temporary production to test new forms, 
while repairing permanent dies. (48) 


Aluminum Impact Extrusions. Aluminum Co. 
of America, 2144-J Gulf Bldg., Pittsburgh 
19, Pa. Shows advantages and wide range 
of shapes available with impact extruding. 
Write Alcoa directly. 


Aluminum Parts. Aluminum Goods Mfg. Co., 
56 pp., ill. Catalog covers extensive pro- 
duction facilities and technical services for 
producing wide range of parts. (49) 


Bronze Castings. American Non-Gran 
Bronze Co., 16 pp., ill. Describes produc- 
tion of, and facilities for producing preci- 
sion bronze castings. Shows number of 
typical products. (50) 


Cast Parts. Microcast Div., Austenal Lab- 
oratories, Inc., 16 pp. Details of Microcast 
Process for casting intricate shapes to close 
tolerances from hard-to-form alloys. Gives 
many applications. (51) 


Metal Tubing. B & M Manufacturing Co., 
4 pp., ill. Shows Spiralock tubing, a versa- 
tile low cost, high strength tubing in 
numerous special forms, sizes and metals. 

(53) 


Welded Steel Tubing. Brainard Steel Co., 
Tubing Div., 8 pp., ill. Advantages and 
specifications of mechanical tubing. Lists 
such applications as construction equipment 
and mechanical pencils. (54) 


Stainless Tubing. Carpenter Steel Co., Alloy 
Tube Div., 4 pp., ill. Physical properties, 
corrosion resistance and available sizes of 
this company’s stainless steel tubing. (55) 


Steel Castings. Continental Foundry & Ma- 
chine Co., 32 pp., ill. Booklet presents 12 
considerations that should be taken into 
account in buying steel castings. (57) 


Magnesium Die Castings. Doehler-Jarvis 
Corp:, 4 pp., ill. Physical properties, appli- 
cations and advantages of Doler-Mag mag- 
nesium die castings. (58) 


Metal and Plastics Parts. The Electric Auto- 
Lite Co., Bay Manufacturing Div., 16 pp., 
ill. Shows a wide variety of custom made 
ornamental and funetional metal and plas- 
tics parts. (59) 


Chromium-Nickel Castings. Electro-Alloys 
Div., American Brake Shoe Co., 60 pp. 
Properties, specifications and applications of 
cast 16 chromium-35 nickel alloys. (60) 


Investment Castings. Engineered Precision 
Casting Co., 4 pp., ill. Describes Epco Pre- 
cision Investment Castings. (61) 


Stainless Tubing. Peter A. Frasse & Co., 12 
pp. Data on machining seamless mechani- 
cal tubing, including recommendations for 
tool design (63) 


Self-Lubricating Bushings. Graphite Metal- 
lizing Corp., 8 pp., ill. Properties and 
advantages of Graphalloy grades for bush- 
ings and electrical uses. Bearing design 
data included. (64) 


Precision Castings. Gray-Syracuse, | 

pp-, ill. Various parts of precision, 
brass, bronze, beryllium, copper anj , 
described. r 


Zinc Die Castings. Gries Reproduce; 

4 pp., ill. Detailed specifications of con 
sion resistant nonferrous zinc alloy y; 
nuts, small zinc die castings and injec 
moldings. (6 


Helical Compression Springs.  lnstryn, 
Specialties Co., Inc., 2 pp., ill. Hoy 
obtain economical assortment of 1(0 \. 
lium copper compression springs for dees 
opment work. (6) 


Containers for Bromine. The Internati:, 
Nickel Co., Inc., 8 pp., ill, No. 16 

reprint. Describes bromine corrosion tj 
and their results. Indicates proper mate;; 
for use in containing bromine. (68 


Bearing Design. Johnson Bronze Co. S¢ , 
data sheets gives detailed information 
considerations necessary to good bears 
design. (69 


Aluminum Cable. Kaiser Aluminum | 
Chemical Corp. Details on properties ; 
Kaiser Aluminum ACSR and All-Alumin 
Cable. Gives available reel sizes. ] 


Cemented Carbide. Kennametal, Inc., ? » 
ill., No. 284. Performance reports on hig 
temperature tubing of Kentanium K14(; 


a cemented titanium carbide. 


Aluminum Extruded Shapes. Light Meu 
Corp., 6 pp., ill. Shows facilities for px 
ducing to order a variety of indicated aly 
minum fabrications and extruded shapes. 


Die Castings. Madison-Kipp Corp., 32 pp. 
ill. Describes company’s aluminum a 
zinc die castings. Also shows Kipp Feather 
weight air grinder and Fresh Oil lubricator 


lron Castings. Meehanite Metal Corp., ' 
pp., ill, No. 32. Detailed tabular summay 
of physical properties of Meehanite high 
quality gray iron castings. 7 


Alloy Castings. Michiana Products Corp, | 
pp., ill, No. 112. Properties of Michiana 
heat, corrosion and abrasion resistant a0 
special purpose alloys for castings of wide 
applications. (7) 


Screw Machine Parts. Mueller Brass Co., ° 
pp., ill. Shows brass, bronze and coppt 
custom made screw machine parts available, 
and lists other nonferreus products. ( 


Nonferrous Powder Parts. The New Jets 
Zinc Co. Fourteen case histories indicatitp 
properties and uses of nonferrous pow 


metals and economies obtained in their use 


Zinc Alloy Die Castings. The New Jets’ 
Zinc Co., 28 pp., ill. Applications 4% 
principal features of Zamak-3 and Zamak- 
zinc alloy die castings. o 


Stainless Steel Castings. The Ohio > 
Foundry Co., 4 pp., ill., No. FC-350. Shows 
numerous stainless castings, and gives SP 
ifications of Fahrite stainless steel grades. 


(79 


Spun Shapes. Phoenix Products Co., Metal 
Spinning Div., 4 pp., ill. Describes Phot 


MATERIALS & METHODS 


AN 


43-W P. 
warts for 
pinning 
pies. 
njection 
ofP-» 4 
nd feat 
jc inject 
oundry 
No, L1- 
|| meta 
Said to | 


Inspec 


Thickne: 
on poe 
measu re 
ferrous 


Botch / 
Co. l | 
batch I 
amount 
poses. 

Microp! 
Specific 
tor mit 
to the 


Brinell 
Machi: 


% 


ea 


We 
SS 









r 
t w& 
V wi 
Njecr 


Tume 


low 


) ben 


\ devd 


atiy 
16 } 
Nt 
ater 

(68 
Set 
NM 4 
Carin 


(69 











e.wP. Catalog of Talide dies and wear 
rts for such uses as blanking, extrusion, 
pinning and swaging, said to outwear steel 
lies. (144) 


njection Molding Machine. Reed-Prentice 
orp. 4 PP. ill. Complete specifications 
nd features of company’s 10J-60-oz. plas- 
ic injection molding machine. (145) 


sundry Blowers. The Spencer Turbine Co., 
‘9, 112. Describes simple, light weight, 
|| metal blowers for foundry air supplies. 
‘id to require little maintenance. (146) 


Inspection @ Testing @ Control 


Thickness Gage. Ferro Enamel Corp. Details 
on pocket-size thickness gage, enabling 
measurement of nonmagnetic coatings on 
ferrous surfaces. (147) 


Batch Mixer for Testing. Claud S. Gordon 
(o. | p., ill. Describes 4-qt. stainless steel 
watch mixer for thoroughly mixing small 
amounts of sample mixtures for test pui- 
noses ( 148) 


Microphotometer. Jarrell-Ash Co., No. 1-5. 
Specifications for Jaco projection compara- 
r microphotometer with many advantages 
to the spectrographer. (149) 


brinell Hardness Tester. Steel City Testing 
Machines, Inc., 2 pp., ill., No. M450. De- 
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scribes Model UK-300-M hardness tester 
for medium production rates and easy op- 
eration. (151) 


Thermocouple Connectors and Panels. Ther- 
mo Electric Co., Inc., 4 pp., ill., No. 23. 
Describes coupling connectors for thermo- 
couples, including plugs and jacks and 
quick coupling connector panels. (152) 


Temperature Controls. Wheelco Instruments 
Co., 4 pp., ill, Wheelco Comments, Vol. 9, 
No. 3. Temperature control instrument to 
increase capacity of wire patenting process. 

(153) 


General 





Calculator. Wales-Strippit Corp. Free slide 
rule type of calculator enables rapid deter- 
mination of cost and time of each part and 
whole run on Wales Fabricator. (154) 


Tube Mills. The Yoder Co., 65 pp., ill. 
Pros and cons of operating a tube mill, 
plus detailed information on the process. 
Also technical data on standard and other 
equipment. (155) 
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HIGH TENSILE MANGANESE BRONZE 


e@ high in strength, toughness and corrosion 


resistance ...... 


@ long time favorite with manufacturers of 


marine fittings .. . . 


e leaves sand clean and bright—takes a 
mirror-like finish ..... . 


@ recognized as the highest quality manga- 
nese bronze available ..... . 


AJAX METAL DIVISION 
of H. Kramer & Company 


PHILADELPHIA, 23, PA. 
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ATTENTION: 


® MATERIALS 
ENGINEERS 

@ DESIGNERS 

@ ENGINEERS 


Reprints Available 


Complete your file of manuals 
covering materials, fabricated 
parts and processes. MATE- 
RIALS & METHODS has pub- 
lished 60 of these outstanding 
manuals during the last five 
ears. The supply of many has 
oo exhausted, but limited 
supplies of reprints are avail- 
able covering the following 
subjects: 


* 2 Powder Metallurgy 
7 Cuttire Oils 
13 Precision Investment Castings 
14 Engineering Bronzes 
15 Impact Extrusions 
19 Plastics Laminates 
23 Weldments 
24 Salt Baths for Metals 
26 Magnesium Alloys 
27 Hard Facing Materials 
30 Clad Steels 
32 Organic Finishes for Metals 
35 Aluminum — Castings 
37 Rubber As An oe Material 
39 Permanent Mold Castings 
43 Metal Cleaning 
44 Mechanical Tubing 
46 Cemented Carbides 
47 Forgings—Ferrous and Nonferrous 
48 Gray tron Castings 
49 Thermosetting Plastics 
50 Coloring of Metals 
52 Structural Parts from Metal Powders 
53 Controlled Atmospheres for Metals 
54 Fabricated Materials & Parts 
56 Porcelain Enamels 
57 The Thermoplastics 
58 Beryllium Copper 
59 Stainless Steels 
60 Wire As An Engineering Material 
61 Extruded Metal enass & Their Uses 
62 Ceramics for Engineering Applications 
63 Heat Resistant Castings 


Inexpensive 

The above manual reprints are 
available at a cost of only 25¢ 
per copy for a short time only 
since supplies are dwindling 
rapidly. 


Order Now 


Return the handy coupon below 
to secure your copies. Circle 
the numbers in which you are 
interested and send 25¢ for 
each copy ordered. Hurry! 
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MATERIALS & METHODS 
330 West 42nd Street 
New York 18, WN. Y. 


Please send me copies each of 
the following manual reprints: 


2 By BC Bom Bos Bw 
27 30 32 35 37 #39 43 44 46 
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Send to: 
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BEARINGS... 


ANODES... 


SEALS... 


GRAPHITE’S 


ideal for each 


Faced with a difficult parts problem? 
Graphite may be your answer. Graphite 
won’t warp — offers highest thermal 
emissivity — makes better anodes. It 
resists excessive friction and needs no 
lubrication — two valuable bearing re- 
quirements. It withstands superheated 
steam without leakage, thus making an 
excellent seal. 





Versatile graphite has many other 
important properties. It is not wet by 
molten metal. . . stands up to corrosion 

. can be molded, extruded, or ma- 
chined easily. Its cost is relatively low! 


Dependable carbon and_ graphite 
products have been made by Speer for 
more than 50 years. If you have a 
“problem part,” consult Speer. No obli- 
gation. 


@® Speer 


CARBON COMPANY 
ST. MARYS, PENNA. 
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News Digest 


Austin T. Lillegren; vice president, G. M. 
Rollason; secretary, David Laine; and 
treasurer, W. J. Parker. 


To assist manufacturing concerns in the 
organization of their standardization work, 
a private five-day seminar will be held Jan. 
22-26, 1951, at the Engineering Societies’ 
Bldg., New York City. The lecturer will 
be Dr. John Gaillard, mechanical engi- 
neer, American Standards Assn. For de- 
tails and registration, write Dr. Gaillard 
at 400 W. 118 St., New York 27. 


The newly organized Bituminous Coal 
Operators Assn. elected the following of- 
ficers at a recent meeting: president— 
Harry M. Moses, president of H. C. Frick 
Coke Co. and associated companies; and 
secretary-treasurer—Joseph G. Chromis, 
secretary and administrative assistant to 
Mr. Moses. The board of directors con- 
sists of the chief executives of member 
companies. Headquarters for the new or- 
ganization is in the World Center Bldg.., 
16 and K Sts., N.W., Washington, D. C. 


An award of merit has been presented 
to Donald Beggs, development engineer 
of Surface Combustion Corp., by the 
Mines Experimental Station of the Uni- 
versity of Minnesota, in recognition of his 
significant contribution in the utilization 
of low-grade iron ore (taconite). 


An 18-point program of plant main- 
tenance technique has been planned for 
discussion during the first three days of 
the Plant Maintenance Show, scheduled to 
be held Jan. 15-18, 1951, at the Public 
Auditorium in Cleveland. Four general 
sessions will be held for all visitors, and 
eight sectional conferences for executives 
and engineers with specialized problems. 
Advance registration cards and hotel in- 
formation may be obtained from Clapp 
and Poliak, Inc., 341 Madison Ave., New 
York 17. 

The Wet Ground Mica Assn. has made 
a new grant to the Research Div., Neu 
York University College of Engineering, 
to cover a 12-month extension of the 
project on use of wet ground mica in 
organic coatings. The project is under the 
direction of Dr. Max Kronstein, adjunct 
associate professor of chemical engineer- 
ing. 


The first motion picture telling the 
story of malleable iron—This ‘Moving 
World—is sponsored by the Malleable 
Founders’ Society and is available free of 
charge from Association Films, Inc. The 
three-reel, 16-mm. technicolor film shows 
how the metal is made, tested and used. 
The film may be borrowed from any one 
of the following Association Films ex- 
changes: 35 W. 45 St., New York City; 
206 S. Michigan Ave., Chicago; 351 Turk 
St., San Francisco; and 1915 Live Oak St., 
Dallas, Tex. 














CUTS PROCESS 
EQUIPMENT COSTS 


Because HAVEG is so strong. . . so 
light in weight... it can cut the cost 
of huge towers like this. Used in 
handling corrosive acids, this 
cooler-absorber tower replaced a 
battery of smaller ones. Now efli- 
ciency of the entire operation is in- 
creased, and equipment costs are 
reduced. 

If you need a material with high 
strength, toughness, durability plus 
100% corrosion resistance, inves- 
tigate HAVEG. This molded ma- 
cerial is resistant to chemical action 
throughout its entire mass—not just 
on the surface. Large, structurally- 
strong equipment can be molded 
in one piece, at low cost, and de- 
livered in from 1 to 8 weeks. 


HA-5-49 


mS 
HAVEG 
, ae N 
CORPORATION 







NEWARK 25, DELAWARE 
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NAUGATUCK’S [N 





For economy —for ease of handling—for the most unique 
a combination in thermoplastics today, get the facts about 
Naugatuck’s new Kralastic. Here you'll find the latest 
advance towards the perfect plastic-compound — and 


your own trial will prove it. Just look over the progress 
that this partial list of properties promises for injection 
or extrusion molding. Then, send in the coupon below 
for full technical data and samples. 














, KRALASTIC PROPERTIES TYPE BE TYPE BM 
Tough (Impact Strength Izod (Notched) F.P.1.) ........ 8.0 4.3 

' Sg 2 ee ee ee R96 R103 

. Dimensionally Stable a. plasticizer ....... Non-fugitive Non-fugitive 

P b. 24-hour water absorption . Less than 0.5% Less than 0.5% 

by weight by weight 

Light in weight— specific gravity . 1.05 1.05 

Tensile in Psi Pau, ok 4,400 5,100 


i OTHER PROPERTIES COMMON TO KRALASTIC TYPES BE AND BM 
) Flexural strength Psi—7,000 


Resistant to hydrochloric, sulfuric, 
phosphoric acids and caustic soda 


W ater resistant—won't stain, spot, Alkali resistant 


or streak, even in salt water , 
' Warm to touch—grained surfaces 


Stain resistant feel like high-quality leather 


Low thermal conductivity— Grease resistant Easy to clean—with any soap, water, 


BTU /hr./S.F. /°F./in. 1.0 Shatter resistant and a stiff brush, polish with wax 






Send this eo 
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Naugatuck @ Chemical | Panto 
iS ees El ees es es ee ; See rf itle 
DIVISION OF UNITED STATES RUBBER COMPANY Company. 
. NAUGATUCK, CONNECTICUT Address ibe Sun j PORT ea oe, 
In Canada: Naugatuck Chemicals ~ince. ©, sis RES oes og 

be? Division of Dominion Rubber Co., Ltd., Elmira, Ont. : et a Ne ARP rte ry : 
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SPECIFY 


dye penetrant 


metal inspection 


Simplified 
Non-Destructive 
Testing... 
Any Metal— 


Anywhere 


FASTER, 
CHEAPER, 
MORE ACCURATE 
Completely 
Portable, 


License-Free 


Write 
for 
Details 


G Divist ] 


Vi Oo} 
) Northrop 
Aircraft 


GY Inc. 





1527 EAST BROADWAY 
HAWTHORNE, CALIF. 

















Meetings and Expositions 


NATIONAL PAINT, VARNISH & LAC- 
QUER ASSOCIATION, annual con- 
vention. San Francisco. Nov. 15- 
18, 1950. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, annual meeting. 
New York. Nov. 26-Dec. 1, 1950. 

NATIONAL EXPOSITION OF POWER 
& MECHANICAL ENGINEERING. 
New York. Nov. 27-Dec. 2, 1950. 

AMERICAN INSTITUTE OF CHEMI- 
CAL ENGINEERS, annual meeting. 
Columbus, Ohio. Dec. 3-6, 1950. 

NATIONAL ASSOCIATION OF MANU- 
FACTURERS, annual meeting. New 
York. Dec. 6-8, 1950. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Electric Furnace Steel conference, 
Iron & Steel Div. Pittsburgh, Pa. 
Dec. 7-9, 1950. 

INSTITUTE OF THE AERONAUTICAL 
SCIENCES, Wright Brothers Lec- 
ture. Washington, D. C. Dec. 16, 
1950. 

PLANT MAINTENANCE SHOW AND 
CONFERENCE. Cleveland. Jan. 15- 
18, 1951. 

SOCIETY OF PLASTICS ENGINEERS, 
INC., national conference. New 
York. Jan. 18-20, 1951. 

MALLEABLE FOUNDERS’ 
semi-annual meeting. 
Jan. 19, 1951. 

AMERICAN SOCIETY OF HEATING & 
VENTILATING ENGINEERS, annual 
meeting. Philadelphia. Jan. 22-26, 
1951. 

INSTITUTE OF THE AERONAUTICAL 
SCIENCES, annual meeting. New 
York. Jan. 29-Feb. 1, 1951. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
annual meeting. St. Louis. Feb. 
18-22, 1951. 

PITTSBURGH CONFERENCE ON AN- 
ALYTICAL CHEMISTRY & APPLIED 
SPECTROSCOPY. Pittsburgh, Pa. 
Feb. 28-Mar. 2, 1951. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, spring meeting and 
committee week. Cincinnati. Mar. 
5-9, 1951. 

NATIONAL ASSOCIATION OF COR- 
ROSION ENGINEERS, annual con- 
ference and exhibition. New York. 
Mar. 13-16, 1951. 

AMERICAN SOCIETY OF TOOL EN- 
GINEERS, annual meeting. New 
York. Mar. 15-17, 1951. 

WESTERN METAL CONGRESS AND 
EXPOSITION. Oakland, Calif. Mar. 
19-23, 1951. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Open Hearth and Blast Furnace, 
Coke Oven and Raw Materials 
conference, Iron & Steel Div. 
Cleveland. Apr. 2-4, 1951. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, spring meeting. 
Atlanta, Ga. Apr. 2-5, 1951. 

ELECTROCHEMICAL SOCIETY, spring 
meeting. Washington, D. C. Apr. 
8-11, 1951. 


SOCIETY, 
Cleveland. 
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Read this 
New 8-page U 
ENGELHARD 
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Look at these 
Data Packed Pages| & 


YOU WILL FIND a wealth of ma- 
terial on a wide range of gas anal- 
ysis problems and their solutions 
in the new Engelhard 8-page illus- 
trated bulletin. It explains how 
Engelhard equipment provides 
complete, sensitive, accurate anal- 
yses by the proven thermal conduc- 
tivity method. The bulletin also 
contains a valuable thermal con- 
ductivity table that you will want 
to keep for handy reference. Write 
for your free copy today. Ask for 
Bulletin 800A. 


Ll ee ee ee ee 2 2 
Please send me FREE copy of Bulletin 
800-A on Gas Analysis. 


Company 
Address 


**eeeeeee eee eee eeneenevnennee 


CHARLES ENGELHARD, INC. 


850 PASSAIC AVENUE, EAST NEWARK, W. / 
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oR FOR DIFFICULT BOLTING JOBS 


se OPEGIALS" 


Somewhere in your manufacturing operations 

j there may be a need for a fastener where the 

use of a standard bolt is unfeasible, or uneco- 

| nomical. In such a case, it will pay you to use a 

“special”—a fastener specially designed for 
the job. 

Bethlehem’s huge fastener plant at Lebanon, 
Pa., specializes in the design and manufacture 
of “specials.” Our fastener engineers have had 
long experience in handling unusual fastener 
problems, and are often able to come up with 
solutions which provide a definite dollars-and- 
cents saving for the user. 

In addition to specials, Lebanon Plant turns 








out a complete range of standard items, such as 
machine and carriage bolts, lag bolts and rivets. 

If you have a fastener problem, or if you are 
now using a standard fastener where you think 





a special might do the job better, let us go to work 
on the problem. Get in touch with our nearest 
; sales office, or drop a line to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. 
Export Distributor: Bethlehem Steel Export Corp. 
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CAST SPECIAL SHAPES QUICKLY 
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Check the job to be done and you will find a Firecrete* 


product that will do it well. For special refractory shapes 
or linings it’s simply mix and cast. The new shape or lin- 
ing air-hardens and is ready for service within 24 hours. 
Other advantages include—no drying shrinkage, negligi- 
ble firing shrinkage, high resistance to spalling. 


core SOO0F— 3X FIRECRETE 


This new member of the Firecrete family effectively with- 
stands soaking temperatures up to a full 3000F. Provides 
savings through longer life and reduced shutdowns. 

For use 


cpr 2B00F — H-T FIRECRETE 


A high heat-duty refractory composed of an exceptionally 
heat-resistant base. Specially developed for service between 
2400F and 2800F. 

For use 


cro” 2400F — STANDARD FIRECRETE 


The most generally applicable type of Firecrete. Finely ground, 
permitting casting of shapes or linings as thin as 114". 
For use 


cere” 2400F — L-W FIRECRETE 


A lightweight insulating refractory concrete with unusually 
low thermal conductivity, low heat storage capacity and high 
resistance to spalling. 


The above Firecrete materials can be used in combina- 
tion where varying temperature and service conditions are 
encountered. 

For patching and gunning, use 3X BLAZECRETE. For 
temperatures to 3000F. It has exceptional adherence quali- 
ties, can be flipped into place with a trowel without ram- 
ming or tamping. 

For further information, writetoJohns-Manville, ; ~~ ae 
Box 290, New York 16, N. Y. JM 


*Reg. U. S. Pat. Off. 
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BOOK REVIEWS 


Chemical Dictionary 


THE CONDENSED CHEMICAL DICTIONARy 
4TH EDITION. Revised and enlarged } 
Arthur and Elizabeth Rose; Francis \\ 
Turner, editorial director. Published |} 
Reinhold Publishing Corp., New York 1s 
N. Y., 1950. Cloth, 6144 by 914 in., 7 
pages. Price $10.00. 


Like its predecessors, the new edition o 
this useful book is intended primarily 
serve the needs of people not formally edy 
cated in chemistry or chemical engineering 
For such personnel in the chemical and ; 
lated industries, this new edition provid 
a short cut to a wealth of specific informa 
tion about a vast number of commercia 
substances. 

The new edition contains 5000 new en 
tries, making a total of 23,000. There ha 
been no attempt to produce an exhaustive 
work. Instead, the authors have limited 
themselves to essential information on prop 
erties and uses, with brief notes as to hov 
substances are manufactured when they ar 
not naturally produced, and data on stan 
ard containers, hazards and shipping regu 
lations. 

The number of entries covering chemica 
specialties, sold under trade marks or bran 
names, has been greatly increased in « 
cordance with a recent trend toward this 
type of marketing by chemical manufac. 
turers. Some of these products are just nov 
ready to be placed on the market. In addi- 
tion, there are many new items on fields, 
such as nuclear chemistry, chemotherapy, 
petrochemistry, etc. These new items covet 
products and processes which may as yet 
have no industrial applications but which 
are of scientific importance and wide get- 
eral interest. 


Other New Books 


Tue Fracrore or Merats 
tute of Metallurgists, London, England, 

Paper, 5% by 8% in., 138 pages. Price 

A series of lectures’ on the fracture of meta 
livered at the Institute of Metallurgists’ Ref 
Course, held in Sept. 1949. 


Published by th 


A History or Street Castinc. Compiled and 

by Arthur D. Graeff. Published by District 

Steel Founders’ Society of America, 1949. 

6 by 9 in., 168 pages. Price $2.50, available from 
W. H. Worrilow, Lebanon Steel Foundry, Lebar 
Pa. Importance of the steel casting industry 
significant contributor to industrial progress 4 
economic welfare of the nation through the /a* 
century is emphasized in this book, prepared unde! 
the direction of William H. Worrilow, president o 
Lebanon Steel Foundry, and other industry |ecadert 
in the East. 
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REINHOLD BOOKS 


that belong 


in 


every engineer’s library! 


Materials Engineering of Metal 
Products—Woldman 


The text is clearly and simply written with full discus- 
sion devoted to the advantages and disadvantages of 
all various types of metals and alloys in specific service 
applications. Accompanying the text are numerous 
tables of data on the physical properties and perform- 
ance statistics, together with abundant illustrations, 
especially those showing various types of metal failures. 


580 pages, $11.00 


Quality Control & Statistical 
Methods—Schrock 


This book presents, in a brief, clear-cut manner, the 
principles of statistical methods of controlling product 
quality in industry. In simple, non-technical language 
the author analyzes the problems and Indicates tech- 
niques to be used to assure adequate control of output 
quality. This treatment of the subject will be of interest 
to product engineers, supervisors, and management offi- 
cials in all types of industry. 250 pages, $5.00 


Tin: Its Mining, Production, Tech- 
nology, and Applications (2nd edi- 
tion) ACS*—Mantell 


The revised and expanded second edition of “Tin”, an 
American Chemical Society-Monograph, stands alone 
in its field. This comprehensive and thoroughly critical 
monograph includes all the known data on tin. It 
gathers together the authoritative available information 
for the easy use of those in the various fields in which 
tin finds application. The new book is larger and more 
treatise-like in nature than the first edition and is 


completely up to date. 580 pages, $12.00 


Indentation Hardness Testing— 
Lysaght 


Useful, factual and based on up-to-date industrial re- 
search practice, this new book covers the many problems 
involved in the hardness testing of metals and other 
materials. It describes the instruments in most common 


*ACS Monograph 


Reinhold Book Division 
Dept. M-256, 330 West 42nd Street, New York 18, N. Y. 


Use This 
Coupon : 
for 
10-Day 
Free : 
Examination : NE ck inexees 
¢ Address ....... 
s City ........... 


use—The Brinell, Rockwell, Scleroscope and Diamond 
Pyramid, as well as those used for specialized types of 
hardness tests. The author evaluates the advantages 
and disadvantages of each test and gives complete 
specifications for each. He covers the recent advances 
in the field and the work of present hardness committees 
of the leading technical societies. 290 pages, $6.00 


Cobalt (ACS)*—Young 


This important reference work is the only comprehensive 
treatment of cobalt and its industrial applications in 
the English language. Recent advances in the fields of 
cobalt alloys and compounds for high temperature 
work, magnets, bright nickel plating, catalysts, livestock 
feeding, etc. are fully covered. 180 pages, $5.00 


Metal Process Engineering—Wold- 
man 


This unique book presents a resume of metallurgical 
process principles and data seasoned with practical 
plant experience. It is designed for all metallurgists, 
engineers and executives who must understand, operate 
and control metal working, fabricating and treating 


processes. 300 pages, $5.00 


Precision Investment Castings— 
Cady 


From turbosupercharger impellers and jet-engine parts 
to denture plates, the production of all of the many 
parts now being made from the new non-machineable 
alloys would be literally impossible without this new 
precision investment casting method. This new book is 
the first, and so far the only, technical work to be 
published on these important new industrial products. 


362 pages, $7.50 


Industrial Weighing—Considine 


An exhaustive treatise on the theory and mechanisms 
of weighing devices used in industry. For chemical en- 
gineers, plant superintendents, production and quality 
control supervisors and scale experts. 


560 pages, $11.50 


Please send books checked: 


[] Materials Engineering of Metal Products .................. $11.00 
[] Quality Control & Statistical Methods ...............050. 5.00 
oC i ec kek cee ceeaseeceececents 12.00 
(] Indentation Hardness Testing ............ 2.0.50 eee eeees 6.00 
ee eee C eee aah bate wees 60d Cok eames ewer oda et 5.00 
rr i Ci ce ten c es ab ebonodecesbatres 5.00 
mE 7.50 
a eo a a ka eg iad @ thdie Khel aide Weal @LRe ene 11.50 


[) I’d like a free copy of your 1950 catalog, “Let’s Look It Up.” 
[] Remittance enclosed. 


[) Send on free 10-day examination. 


eee eeeeeeeee eee eee eeeeeeeeeeeeeeeneeeeeneeeeeeeaeneeeeeenee 
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NOTE: You save postage and delivery charges by sending payment with order. Same return privilege 
guaranteed. Include 2% sales tax on N.Y.C. orders. 
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The Editor's Page 


Now is the time to evaluate the recent 
trek to the Metal Show. Each year the Metal 
Show week seems to pass more slowly. Sev- 
eral outstanding memories will probably re- 
main for some time—notably sore feet from 
traipsing through miles of aisles. 


Each year we see fewer and fewer steel 
companies exhibiting in the show. This year 
there was only one left. Possibly this reflects 
the growing feeling that the Show should be 
held only every second year. Technical meet- 
ings of the four cooperating societies could 
still be held each year. The net result would 
probably be better attendance at all events. 


New York cab drivers have long been 
noted as purveyors of thrilling rides. I for 
one, however, am in favor of handing the 
title to Chicago cabbies. On those round trips 
from the Stevens Hotel and the International 
Amphitheater my eyes were closed most of 
the time, for I didn’t dare watch the narrow 
squeaks we had. To their credit I must state 
that we didn’t even suffer a scratched fender, 
but how is still a mystery. 


Possibly the subject of most interest in 
the Show was titanium. Two exhibitors were 
showing the latest material to get the glamor 
treatment. Speaking of glamor, attendance 
was built even more at one titanium exhibit 
by the ancient and honorable device of hav- 
ing a pretty blonde receptionist. 


Since I was so close, I went through one 
of the big packing houses which border the 
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stockyards. Although gory, the trip was in- 
teresting. Slaughtering animals and dressing 
meat is as mechanized as any of our industry. 
And as is well known, the scrap loss is less 
than in most metal working plants. 


When stationed in our company booth, 
I had a chance to meet many readers of this 
magazine and to defend myself against some. 
Chief adversaries were those whose job it is 
to sell nickel. They referred to our recent 
article which stated that there evidently was 
almost enough nickel to go around. As pun- 
ishment, one man suggested that I trade jobs 
with him for one month and try to find some 
of this available nickel. 


Immediately upon leaving Chicago I 
thought I'd never want to again meet a steak 
head-on. That feeling has long since passed, 
however, and my mouth is watering just 
a bit. 


Although feelings were mixed, there was 
a strong undercurrent of sentiment to the 
effect that many of the artificial materials 
shortages will soon disappear. At least the 
mad scramble for supplies will have passed. 
That is, until government orders snafu the 
situation again. Always with an eye to poli- 
tics, Certain governmental agencies counter- 
mand orders that might have provided some 
relief. An example is an industry suggestion 
that about 150 uses of aluminum could be 
outlawed, with a sizable savings in that 
metal. The NPA prepared to issue such an 
order, but it was stymied by the National 
Security Resources Board. Perhaps the policy 


is now war and politics as usual. 


T. C. Du Mond 
Editor 
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